
DOCONENT REBOOR

, ED 120 564 Cl 006 959

TITLE Guidelines to Career Divelopment for Wastewater
Treatment Plant Personnel.

INSTITUTION Environmental Protection Agency, Washington, D.C.
Office of Education and lanpover Planning.

REPORT NO VT-102453
PUB DATE Sep 73
VOTE 106p.; Prepared by the Public Service Careers

Section

IDES PRICE ET-$0.83 RC-$6.01 Plus Postage
DESCRIPTORS _ Course Content; Course Descriptions; *Environmental

Technicians; Guidelines-; *Job Training; Occupational
Information; *Operating Engineering; Performance
Specifications; Staff Improvement; Training
Techniques; Vocational Development; *Waste Disposal;
*Water Pollution Control

IDENTIPIERS *Wastewater Treatment

ABSTRACT
The guidelines were written to promote job growth and

improvement in the personnel who manage, opeiite, and maintain
wastewater treatment plants, Trained operators and technicians are
the key components in any water pollution control facility. The
approach is to move from employment to training through specific
modules for 21 standard job classifications of positions in
wastewater treatment plants. Related occupational summaries show the
specifications for each job, the job description, basic
qualifications, additional training needed, sources of training, and
entry and advancement information. The training modules cover 46
courses of instruction to be included in each training program. Each
module has statement of purpose, content, topics, and effective
training procedures. The modules say provide the basis for the
development of a training program manual for wastewater treatment
plant workers. 1 brief final section outlines a training plan and
includes a fold-out planning grid for use in guiding the career
development and training of wastewater treatment plant personnel.
(Author/RP)

me*********************************************************************
Documents acquired by ERIC include many informal unpublished

* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. NeVertheless, items of marginal- *
* reproducibility are often encountered and this affects the quality *
* of the microfiche and hardcopy reproductions ERIC makes available *
* via the ERIC Document Reproduction Service (EDRS) . EDRS is not
* responsible for the quality of the original document, Reproductions *
* supplied by UPS are the best that can be made from the original. *
***********************************************************************



r-

4,
%Ci
1.41
Cy
CV
vs
GI
U..,

'N
kr)

1-
4.
0
0

11
rt)

.

GUIDELINES TO CAREER DEVELOPMENT FOR

WASTEWATER TREATMENT PLANT PERSONNEL

for the

Public Service Careers Section
Office of Education and Manpower Planning

Environmental Protection Agency
Washington, D. C. 20460

September 1973

VT 02-653

2
i

RECEIVED

00 0 is 1975

Igo. IA., CfrE,

U.S. OE PAR vaseNvoieNem.m.
soucaroonavomian
NATIONAL INSTITUTE OF

EDUCATION

THIS DOCUMENT HAS SEEN REP409
OUCED EXACTLY AS 4ECEIVED FES%
THE PERSON 04 ORGANIZATION MOM

A TING IT Porous OF VIEW OE OPINIONS
STATED CO NOT NECESSARILY REM.
SENT OFFICIAL NATIONAL ;Won, TE OF
EDUCATION POSITION 04 POLICY

.



EPA REVIEW NOTICE
This document has been reviewed by the Environmental Protection Agency and approved for publication.
Approval does not signify that the contents necessarily reflect the views and policies of the Environmental
Protection Agency, nor does mention of trade names or commercial products constitute endorsement or
recommendation for use.

1

3



ACKNOWLEDGMENTS
The Environmental Protection Agency wishes to acknowledge and thank the Texas State Department

of Health, the Arizona State Department of Health, the City of Phoenix, and the North Central Texas Council
of Governments for their contributions and cooperation in making this publication possible.

The material in this document is representative of career development in only one of the many facets
of environmental control. Recognition should be given to The units of government, professional associa-
tions, and other agencies that are supporting career development in the general field of environmental
control and in wastewater treatment, in particular.

While the guidelines herein should be most helpful in the continuing development of careers in waste-
water treatment, it is expected thatwith appropriate adaptations and interpretations they will be useful in
the greater variety of occupations with which the Environmental Protection Agency is now concerned.

4

iii



FOREWORD
Today, most people need assistance in making career choices. They need help in finding jobs that pro-

vide adequate incomes, opportunities for individual growth, and feelings of personal usefulness. In the
frame of reference of these guidelines, it is expected that individuals will be challenged to move into the
field of wastewater treatment and accept job training for advancement.

As the needs of our Nation for control of environment are met through treatment of wastewater, new
jobs are created and others become obsolete. Keeping abreast of these changes is a responsibility of the
work supervisor and hiring personnel. To be effective in career exploration with potential new hires, as
well as current employees, they must have available relevant information about current and projected job
descriptions. They must know the current employment and training practices in plants that vary in size and
extent of technology.

We in the Office of Education and Manpower Planning hope that these uniform, job-structured g uide-
lines will become a primary source of information for job counseling and the employment of wastewater
employees. The career-development philosophy on which the guidelines are based holds much promise
for meaningful employment and training experiences in terms of the indiVidual needs of people.

George Pratt, Director
Office of Education and Manpower Planning
U. S. Environmental Protection Agency
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PREFATORY NOTE
Presented herein is a highly useful aid in the development and training of wastewater plant employees.

The guidelines are directly applicable to most functions and job responsibilities that exist in wastewater
plants today, from the smallest to the largest, in all sections of the country. The successful use of the
guidelines depends on the desire and willingness of the employee to be trained to proficiency, and relies
on career-counseling to assist him in assessing his needs and establishing goals.

An individual's job responsibilities first must be defined with particular recognition being given to the
type of wastewater facility, the size of work force involved, his level of responsibility, and his previous
education and experience. This information assembled together will constitute a personal-technical profile
of the individual and should be used to determine his technical strengths and weaknesses, and from these,
priorities of training.

Once it has been determined what training is needed and desired, a series of goals can be established
for the trainee. Once training has commenced, the trainee and the counselor should confer from time to
time to evaluate the program and modify it to suit local requirements or demands on time.

A major impetus for this training program must come from the trainee's professional supervisor, and
logically it follows that the professional supervisor is most particularly suited to fill the role of the counselor,
since a direct relationship between these two individuals already exists. In the absence of such an individual,
the guidance must be generated from other trained professionals such as the trainee's personnel director,
his city engineer, his consulting engineer. or personnel from the state and local regulatory agencies.
Regardless of the situation, however, the prime responsibility for training an employee belongs to the
employer whose coordinative efforts are essential.

it seems reasonable to assume now that one of the functions of the Office of Education and Manpower
Planning. Environmental Protection Agency. should be to provide assistance to state and local regulatory
agencies in the development and Implementation of necessary training programs.

Arthur Vondrick, Chairman
Advisory Committee for Development

of Training and Education Guidelines
for Wastewater Plant Occupations
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SECTION 1

SUMMATION
The purpose of the guidelines to career development herein is to promote job growth and improvement

in the personnel who manage, operate. and maintain wastewater treatment plants. The justification is to
assure competent functioning of these facilities for the protection of public health and environment.
Properly trained career-oriented professional wastewater plant operators and technicians are the key
components in any water pollution control facility. In this field. as in any other. it has been proven that
training pays dividends in increased production. savings in depreciation of the capital investment, better
morale. and other ways.

The approach is to move from employment to training through specific modules of preparation which
have been developed from recognized needs. These guidelines include 21 standard job classifications of
positions normally found in the staffing of wastewater treatment plants, as defined by the Department of
Labor, and related occupational summaries showing the specifications for each job. On each occupational
summary sheet are the lob description, basic qualifications, additional training needed, sources of that
training, and entry and advancement information. It should be recognized that not all plants will have
people in the 21 different jobs, and the work in two or more of the jobs may be done by one individual.

Along with the job Vt4sifications and characteristics, there is in Section V a complete set of "Training
Modules". They cover 46 courses of instruction to be included in the training program. Each module has
concise statement of purpose. identification of key content topics, together with ideas for making the
training effective. These modular presentations may well be the basis for the development of a compre-
hensive training program manual for wastewater treatment plant workers. .

Fundamentally, the various modules of training .fit into "basic". "intermediate", "advanced ", and
"specialized" categories. This is in keeping with the classic method of providing wastewater plant operator
training, based upon the complexity of the job assignment, whether the job be at a small, medium, or large
treatment plant. The key factor in this guide to career development is that it is primarily related and identified
to the individual rather than the treatment plant.

In Section V. there is identification of the training modules that are directly related to Operator Certifica-
tion. It should be understood, however, that any or all of the training modules will produces more compre-
hensively trained operator and. therefore, a greater capability for the individual to attain and retain certifica-
tion proficiency.

9
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SECTION II

INTRODUCTION
One fundamental question was basic to the preparation of this document: "How can job training and

job counseling facilitate the career developmeht processes for people already in, or about to enter,
wastewater treatment plant occupations?" The question had to be considered in the current perspective of
work and preparation for work.

In .today's world of work, each individual must expect to experience a series of changes in employment
as he moves through life. The nature, or dimensions, of employment are more dynamic than they have
been in the past. Each individual can therefore, expect to face more alternatives, to make many major and
minor decisions. Today there is theory and evidence that suggests each job choice one makes should be
the cumulative effect of a carefully thought -out career development process. It is argued that th e identity
ono achieves ih the world of work should not be a function of chance or the result of ability to squeeze
through institutional gates. The identity on achieves should be a function of'a variety of planned career
development steps based on rational interpretation of available information and experience.

One's life style is frequently determined by what one does for a living. It was imperative, therefore, that
we consider the assumptions, experiences, information, and procedures that have been, and are being used
to help an individual develop his identity in the occupational field of wastewater treatment. For those
concerned about the employment of people in the area of wastewater treatment, this means infusing the
career development concept into a training pattern and into counseling services.

In meeting the challenge in the fundamental question, it was determined that an individual-centered,
training-oriented model was required as the base for wastewater treatment plant career development. It
was recognized that such career development must be made a continuing process. The basic idea adopted
was that career development should permeate all of the employment activities of wastewater workers of
all ages. .

Until recently, little recognition was given to the need for trained manpowerlargely because the
problem cf pollution itself was relatively unrecognized. The passage of specific legislation to abate pollution
and maintain the quality of the environmenttogether with the advancement of technology and the initia-
tion of regulatory programscaused the needs for trained manpower to increase.

Because water pollution control legislation has provided for training for a longer period, there Is more
knowledge of specific needs for manpower in this area than in air control or solid waste management.
Yet, much diversity exists in training activities and career development today.

Additionally, several other factors affect the precise determination of manpower needs:

1. There is no generally accepted view concerning the numbers and types of personnel required to staff
comparable wastewater facilities.

2. There are significant variations in the existing staffing patterns of comparable activities.
3. New technology is being introduced into the water quality field, but is not being carried over intowaste-

water Operator training activities.
4. Requirements for the certification of operators varywidely among the fifty states.

5. The training available generally does not fit a pattern for career develbpment in the industry.

Many knowledgeable people in th e water quality field today feel that the "average" of existing operators
will not be able to operate the sophisticated wastewater facilities of the future. Almost everyone agrees that
the "average operators' cannot operate the facilities efficiently without further extensive training.

The effectiveness with which wastewater facilities are operated and maintained is dependent upon
the quality of personnel employed in the facilities and the training provided subsequent to employment,

10
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SECTION III

INTENT AND APPROACH
The rapid increase in job openings in environmental control occupations that was predicted for the

1970's has become fact. Defilement of the water, soil, air and other parts of the environment is now recog-
nized as a national problem. There are significant movements toward the attainment of national goals rela-
tive to control of pollution.

In terms of job openings the situation is clear. One example should suffice. In 1968, the Department of
Labor indicated that there were 23.500 wastewater treatment plant operators in the United States. In 1970,
the number had increased to 30.000; 4,000 in industrial wastewater treatment. 1.000 in Federal installations.
and 25,000 in municipal plants.

The DOL predicts that the average annual openings for wastewater plant operators to 1980 will be
2.100. These openings will be the result of growth. deaths, and retirements, but do not include transfers
out of the occupation. The rapid employment growth will result from the construction of new treatment
plants and the modernization of existing plants.

Many factors have contributed to the development of the need for additional wastewater treatment
facilities and personnel. In particular, there has been a nation-wide appreciation of the need to broaden
the nature and scope of wastewater treatment and to refine the technology involved. But the lack of an
adequate supply of trained wastewater treatment workers has frustrated the attainment of high priority
national objectives in this field.

The wastewater treatment plant jobs with which this Guide is concerned center around plant operation,
maintenance, laboratory, and administration. They range in pattern from the "menial" task kind of job to
the job with much "decision making".

The Problem
Projected demands for increased numbers of wastewater treatment plant workers have resulted in a

need to synthesize information related to the preparation and employment of skilled workers for wastewater
treatment plant jobs with special emphasis directed toward both emerging and redefined jobs. Providing
preparation in the job aspects that are important in the late 1970's is the challenge now before those persons
responsible for the training programs.

The guidelines to career development for wastewater treatment plant personnel in this document were
developed in an effort to implement and facilitate employment and training through:

1. Presentation of wastewater treatment plant jobs in terms of precise and accurate statements of the
duties and tasks performed, along with certain indications of the levels of responsibility involved.

2. Identification for each job of the general qualifications required. essential training, and aspects of entry
and advancement: this along with suggestions for additional training and sources of such training.

3. Determination of the general knowledges and abilities and the specific job knowledges and skills for
which instruction is needed at present; along with the sequences in which subject matter should be
studied for individuals to succeed in entry jobs and gain upward mobility in career patterns.

4. Development of training modules within the overall pattern of wastewater treatment plant staff training;
with limited detail in terms of purpose of each module of training, design of instruction, brief outline of
content, indication of time required, and processes that may be employed to enrich the teaching-learning
efforts.

This entire document is directed toward presentation of material designed as follow-through of the above
elements. Specifically, the material is organized to provide:

1. A presentation of information relative to wastewater plant occupations to provide supervisors with
help in calling entry and advancement possibilities to the'attention of individuals and er their supervision.

2. A presentation of the entire pattern of training in the form of concise statements of some of the detail in
modules that comprise a training program for wastewater treatment plant workers; that program to
constitute adjunct study and instruction to be coupled with extensive amounts of on-the-job learning.

.

3. A summation of jobs and job training elements in the form of a curriculum grid that matches up jobs
and modules of training that will promote success in entry jobs and advancement in careers by means
of upgrade training.

I I
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The Methodology
The accumulation, interpretation, and digesting of the extensive information essential to the project,

and the preparation of this document, were organized and structured by a committee. The members of that
committee are Indicated on the next page. The Director of the overall project was Marvin Garza, North
Central Texas Council of Governments.

Members of the committee conferred frequently by telephone and in person as the preparation of this
document progressed. Much time was devoted to the review of wastewater treatment plant staffing and
discussion of the development of job titles and occupational summaries. Similarly, much committeeatten-
tion was given to the definition of training modules and to isolation of the subject-matter content that
went into each module. Evaluation of this document in rough and in final form was done by members of
the committee. Their editing over several weeks was most valuable.

The basic investigating and writing that went into this document was done by the professional staff
and professional consultants associated with the North Central Texas Council of Governments (NCTCOG).
Structured by the committee, this final report is the product of the efforts of numerous people, both mem-
bers of the committee and otherswho were not members.

Extensive use was made of prior work done by similar groups and organizations. This is pointed up most
succinctly in the reference list that makes up-Section VII. While the reference list is relatively'short, the
Items therein are of monu mental value. ..---'

The work of the staff and consultants of NCTCOG took on major significance as they brought their
experiences in training, counseling, and general manpower building to bear on this investigation, it should
be understood that this project did not constitute "research". Instead, it was a professionally concerned,
organized, and systematized investigative approach to the solution°f a particular problem.

Meticulous searching-out of applicable information was the major task in the preparation of the guide-
lines herein. This was accompanied by the careful editing, one-to-one consideration of the details, and
committee group discussion otclesired outcomes. It was the solid effort of a competent staff correlated
with the work of professional consultants that made solving of the problem possible.

12
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The Solution
The solution to the problem of this project is in three partsSections IV, V, and VI of this document.

The guidelines material presented in those sections should be used to form the essential basis or founda-
tion for developing a program for enhancing the roles of all wastewater plant personnel through career
development. The establishment of such a program can be viewed in several steps or phases:

1. Development of Training Kits, which would include the preparation of training courses as outlines in
the modules of training in Section V, along with appropriate films, slides, and other visual aids.

2. While such training material can be used "correspondence course" style, it is imperative that training
courses be "taught" by qualified instructors.

3. It might be wise and prudent as time goes by for the Environmental Protection Agency or other appro-
priate agency to certify such instructors to insure conformity with the needs of training and the quality
of course presentations.

While many courses and training aids are presently available and presently in use, these guidelines are
perhaps the first attemptto assemble, identify, and correlate the training material with any degree of
nationwide uniformity, which is essential.

A side benefit of this training and guidelines development effort will include preparation for jobs which
can be assimilated into existing and even proposed state certification programs. Since certification gen-
erally requires some specialized training, certain of the training modules can be recommended. These are
the modules most directly related tothe operation and maintenanceof plants

13
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SECTION IV

WASTEWATER TREATMENT PLANT OCCUPATIONS
To be useful in varied and widespread circumstances, information about wastewater treatment plant

occupations must be standardized and uniformly understood. In this direction, the 1971 EPA survey
(Reference 1)° provides information about 21 types of personnel commonly employed to operate and main-
tain conventional wastewater treatment plant facilities. The steps in gathering the data essential to the
survey included:

1. Close observation of plant operations and discussions with supervisory personnel.

2. Study of available written job descriptions and comparison with actual tasks being performed.

3. Completion of a three-page occupational analysis form for.each separate type of job.

4. Use of field information to identify 119 separate job titles and categories.

5. Analysis and comparison of actual duties to permit reduction of the 11 9 jobs to a list of 21 job descrip-
tions.

In a solid effort to make widespread use of the information possible, the survey group obtained background
data in field investigations of 23 wastewater treatment plants throughout the country.

Elements In Wastewater Treatment Plant Employment
The concern herein is with six elements in employment: (1) job classification. (2) job description,

(3) basic qualifications. (4) additional training. (5) sources of training, and (6) entry and advancement.
Each of these elements isdiscussed briefly in the material that follows.

Job Classification

Field information in the EPA survey identified 119 separate job titles and categories. Through analysis
and comparison, these were reduced to 21. For use in these guideline materials, the job titles are further
identified by 6-digit code numbers drawn from the Dictionary of Occupational Titles (Reference 2). Each
of the "occupational summaries" in this section has job classification. by both title and DOT code number,
asthe first element.

Job Description
The EPA survey dealt with all major job duties commonly involved in the operation and maintenance

of conventional wastewater treatment plants ranging in size from 1 to 100 million gallons per day. The 21
job descriptions developed in the Dictionary format and terminology were reviewed with analysts of the
Occupational Analysis Field Center of the Department of Labor in St. Louis. Missouri, as well as by other
agencies of the Federal Government.

In June of 1973. the 21 job descriptions were studied by the committee responsible for this document.
It was the consensus that the job descriptions had been properly formulated and were standing the test
of time, even in plants of less than one MGO in size. They were judged to be appropriate for use in the
development of guidelines to career development for wastewater plant workers. The basic continuum of
performance of wastewater treatment plant administration, laboratory, operations, and maintenance
personnel is clearly defined in the 21 job descriptions. The committee did recognize that there may well be
exceptions and additions to the basic list of 21 jobs in specific plants due to staffing "adjustment factors."
Each of the 21 job descriptions is used herein as the second element of the occupational summary appro.
priate for that job classification.

'The number in parentheses Indicates an item in the References section of this document.

14
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Basic Qualifications
The underlying premise of occupational counseling, self-guidance, places primary responsibility for

career development upon the individual himself. In any long-range career development, the individual
with the help of counselors, teachers, fellow workers, employers, and others must assess his vocational
potential and explore employment alternatives. He must look at his own qualifications and seek ways to
acquire the abilities and capabilities required for the kind of work he seeks.

The basic qualifications presented here as the third element in each of the 21 occupational summaries
were formulated from substantial kinds of information in such reliable references as: Estimating Costs and
Manpower Requirements for Conventional Wastewater Treatment Facilities (1), Occupational Outlook
Handbook (3), and Selected Characteristics of Occupations (4). In addition, consideration to what basic
qualifications for the 21 jobs should be was given by the committee responsible for developing this docu-
ment. That committee considered in depth each of the jobs and the requirements essential to success in
that job.

Additional Training
The person hired for a job brings to the organization certain capabilities and capacities. In all probabil-

ity, the new hire in a wastewater treatment plant will not bring to theorganization all of the requisites needed
to fulfill all job demands immediately. The job demands will exceed some of the capabilities and capacities
of the new employee. The employee's deficiencies, then, must be reduced through a training program and
supervised work experience.

For each of the 21 job classifications, there are recommendations or suggestions relative to additional
training. For the most part, these are in terms of specific kinds of content to be studied. The terminology is
that associated with the modules of training that constitute another major section of this document.

Sources of Training

Training needs, once identified, should lead to specific training plans and activities. Until recently in
short supply, opportunities for training in the field of wastewater treatment are now being increased and
extended at a rapid rate. Training now being done or contemplated includes formal and informal academic
curriculums, institutional and non-institutional programs, and technical and non-technical subjects.

Four-year, College degree curriculums for eng ineers in plant construction, operation, and maintenance.
Two- and four-year College curriculums for chemists, biologists and laboratory technicians.
One- and two-year junior or community college curriculums for operations, maintenance, and labora-

tory people.
Vocational-technical school training in operations and maintenance; in both day and night classes

for adu Its.
High school and vocational-technical school training in operations and maintenance; for juniors and

seniors in pre-employment programs.
Basic adult education programs for general educational development (GED) or preparation founda-

tional to job-related training.
"Short courses" offered by state and regional associations or by extension divisions of educational

institutions.
Correspondence or special programmed-learning courses offered by colleges and universities on state

or regional bases.
Federally sponsored programs provided through the Department of Labor, the Department of Health,

Education, and Welfare, and the Environment& Protection Agency.
On-the-job training such as is offered through county or state health agencies or organizations such as

councils of government.
Vestibule and in-service training by employers.

15
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Regarding sources of training, a reliable reference indicates that:

A well-rounded training program should contain the following elements: 1) Use of the facilities
of the higher education system to the best advantage; 2) disperse the training so that small budget,
short-staffed communities can take fullest advantage of the training; 3) offer courses which stratify
the training so as not to go over-the-head of (or beneath) the trainee; and 4) have qualified vocational
teachers. (Reference 5)

For each of the 21 job classifications presented in this section, possible sources of training are indicated.
It is assumed that in a community, or within driving distance, one or more of the sources of training will be
available. it is, of course, true that correspondence study is available to a person, wherever he may be. He
simply needs to know where to obtain it. Training opportunities and the availability of training programs
within any state can be ascertained by contacting the state water pollution control agency and/or the
Office of Education and Manpower Planning of the Environmental Protection Agency.

Entry and Advancement
Entry into jobs in wastewater treatment plants ranges from men who are less than high school grad-

uates who by chance inquire about a job to the employment of a college graduate as the result of an on-
campus search for talent. Entry employment may follow a plan involving recruitment, testing, interviewing.
and hiring. It may, on the other hand, be a most informal matter wherein one person says, "I want a job,"
and the other person says, "You're hi red."

Advancement in jobs is essential to career development for wastewater treatment plant personnel.
Upward mobility of workers is important in two ways: (1) the advancement of one worker usually results
in an entry opportunity for another person. and (2) foremanship, supervision, and administrative capabili-
ties stem from growth in jobs and advancement to higherlevel jobs. The employment cycle (entry training
and experienceadvancement) is usually immediately apparent in a plant where career development Is
promoted and effectively accomplished.

For each of the 21 job classifications, the entry and advancement possibilities are pointed up in brief
fashion. The patterns of entry are varied. Study of the information presented indicates that, with the rapid
development of this field of employment, there are no dead-end jobs.

16
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Occupational Summaries
The occupational summaries presented in this section were developed around duties to be performed

and responsibilities assigned. The summaries are not categorized in terms of treatment plants of varying
sizes or complexity. It must be recognized that in many instances, particularly at smaller plants, certain
individuals must fulfill multiple functions. With perhaps only five job classifications designated, the func-
tions of administration, laboratory, operation, and maintenance must be fulfilled. Asmall plant might employ
a total of eight people in five job classifications. This is exemplified in the example of a staffing guide
displayed on the next page. Reference 1 includes eight additional staffing guides.

In much larger treatment plants, the job classifications may have to be increased from the base of 21,
with such job titles as: Pump Station Operator il, Sludge-Filtration Operator, Grit Station Attendant, and
so forth. As the functions of workers become more specialized within a plant, specialized job titles take on
significance. Yet, in no instance is it likely that any new function will be developed in the foreseeable future.

To say that the 21 job classifications presented herein are "average" may be questioned. It is true,
however, that the 21 classifications do deal with the "conventional" duties performed and responsibilities
fulfilled In "conventional" wastewater treatment plants. To illustrate the pattern of thought involved in the
foregoing statements, three illustrations are provided. See first the organization chart that utilizes the 21
job classifications to accomplish the four required functions. Then see the organization chart for a small
plant. In the latter chart the four required functions appear to be lost. Yet, it is true that they must be covered
by people who perform multiple functions. For example: the Operator II may pick up the laboratory function
and the Operator I may pickup the administrative f unction of Inventory control.

One-page occupational summaries for the 21 types of personnel commonly employed in conventional
wastewater treatment plants are presented on the pages that follow.

Administration

1. Superintendent
2. Assistant Superintendent
3. Storekeeper
4. Clerk Typist

Laboratory

5. Chemist
8: Laboratory Technician

Plant Operation
7. Operations Supervisor .
8. Shift Foreman
9. Operator II .

10. Operator I
11. Laborer

Plant Maintenance
12. Maintenance Supervisor
13. Maintenance Mechanic Foreman
14. Maintenance Mechanic II
15. Maintenance Mechanic I
16. Maintenance Helper
17. Electrician II

18. Electrician I
19. Painter
20. Automotive Equipment Operator
21. Custodian

The summaries are presented in the functional order Indicated above.

17
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STAF F COMPL EMENTS FOR WASTEWATER TREATMENT PLANTS*

Occupation Title

Plant Average Day Capacity, mgd
1 1 3 1 5 1 10 1 20 1 35 1 50 1 65 180 1 100

Estimated Number of Personnel
Superintendent .5 .5 1 I 1 1 1 1 1 1

istant SuperintendentAssistant 1 1 1 1

Clerk Typist
. la.

1 1 2 2 I 3 I 4
Opefitions Supervisor 1 1 1 1

Shift Foreman - 1 .
1 1 2 3 4

Operator II 1 2 3 4 5 5 8 19 10 12
Operator I 4 5 6 5 '-' 7 10 10 11 14 15
Auto. Equipment Operator 1 1 2 2 2
Maintenance Supervisor

_
1 1

Mech. Maintenance Foreman 1 1 1 2 3
Maintenance Mechanic II 1 1 2 / 2 3
Maintenance Mechanic I .5 1 1 2 2 2 2
Electrician II 1 1 1 2 2 2
Electrician I 1 1 1 1

Maintenance Helper 1 1 2 3 4 4 5 6
Laborer 9 f 1 2 3 5 6 7 8
Painter .5 1 1

Storekeeper 1 1 1

Custodian
_ . _

1 1 1 1

Chemist
_

.5 1-
Laboratory Technician 1 1 1 1.5 2 2 3 3 3 3

Total Staff Complement 6.5 9.5 12.5 16 24 135 , 45 .54.5 63.5
-

73

Notes:
(a) Plant components included in this example are:

Liquid Treatment
Raw wastewater pumping
Preliminary treatment
Primary sedimentation
Aeration
Final sedimentation
Recirculation pumping
Chlorination

Sludge Treatment
Primary sludge pumping
Sludge digestion
Sludge drying beds (b)

(1,3 and 5 mgd plants)
Sludge lagoons (c)

(10 mgd and larger plants)

Other Plant Components
Yardwork
Laboratory
Adminstration and general

(b) Sludge removed from plant site by plant personnel.
(c) Sludge removed from plant site under contract.

*Page 142 of Reference 1.
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ORGANIZATION CHART

Wastewater Treatment
Plant Staff,

Storekeeper

Superintendent

Assistant Superintendent

IClerk Typist

Operations Supervisor

Shift Foreman

Operator II

Operator I

Laborer

Maintenance Supervisor

Maintenance Mechanic Foreman

Maintenance Mechanic II

Electrician II

Electrician I 1

Maintenance Mechanic I Painter

Maintenance Helper

Chemist

Laboratory Technician

I Automotive Equipment Operator I

6-1 Custodian I

Cr4
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ORGANIZATION CHART

Wastewater Treatment Plant Staff
(Small Plant)

Administration from
Central Office of City

Operator II

I

1 i

Helper Operator I

Shift Operator II

Shift Operator 1
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Occupational Summary 1

SUPERINTENDENT, WASTEWATER TREATMENT PLANT
Job Description DOT: 188.1611

Responsible for administration, operation, and maintenance of entire plant. Exercises direct authority
over all plant functions and personnel, in accordance with approved policies and procedures. Inspects
plant regularly. Analyzes and evaluates operation and maintenance functions; initiates or recommends
new or Improved practices. Develops plans and procedures to insure efficient plant operation. Recom-
mends plant improvements and additions. Coordinates data and prepares or reviews and approves
operation reports and budget requests. Controls expenditure of budgeted funds and requests approval
for major expenditures, if required. Recommends specifications for major equipment and material
purchases. Organizes and directs activities of plant personnel, including training programs. Maintains
effective communications and working relationships with employees, government officials, and
general public.

Basic Qualifications
Bachelor's degree in engineering or a related science field desirable; minimum high school. Sub

stantial experience in applicable work at lower levels.
Demonstrated leadership qualities. Active role in professional organizations.
Expressed interest in assuming high level management responsibilities.

Additional Training
With a good background of preparation and work experience, the Superintendent still may reasonably
expect to need new or refresher training, such as:

Wastewater Public Relations Wastewater Management Resources
Safety Program Financial Reports
Plant Regulation and Quality Standards Supervision of Maintenance

Sources of Training

Regularly-offered, extension. correspondence, and short courses of colleges and universities: public
or private.

Short courses and seminars offered by national and state regulatory agencies and by professional
associations.

Day or night classes offered byvocational-technical schools.
Special short courses offered through manpower development programs of Federal organizations

such as the Department of Labor, the Department of Health, Education. and Welfare, and the En-
vironmental Protection Agency.

Entry andAdvancemont
Promotion from within is the most common way of filling this job: from Assistant Superintendent,
Operations Supervisor, Maintenance Supervisor. or Chemist.

With su ccessful performance and demonstrated ability, the Superintendent may move upward or
laterally in either wastewater operations or administration. From a small plant, he may move to one that
is larger. Advancement may mean administrative responsibility for more than one plant; a total water,
wastewater, and sanitation system: or a position in a large city, county, or state public health depart-
ment.

21
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Occupational Summary 2

ASSISTANT SUPERINTENDENT, WASTEWATER
TREATMENT PLANT

Job Description DOT: 1118.168

Assists in administrative and supervisory duties, under general direction of superintendent. Serves as
superintendent in his absence. Aids in analyzing and evaluating operating and maintenance proce-
dures. and in developing new or improved practices. Participates in maintenance of operating records.
compilation of data. and report preparation. Assists in employee training. Inspects plant. Assists in
planning special maintenancework and minor plant alterations.

Basic Qualifications
Bachelor's degree in engineering or a related science field desirable; minimum high school. Experi-

ence over several years in wastewater treatment plant operations and/or maintenance.
Membership in applicable groups. Subscriber to professional periodicals.
Expressed desire to assume management responsibilities and functions.

Additional Training
The Assistant Superintendent should continue, through scheduled courses and on-the-job training
programs. to extend his capabilities relating to:

Wastewater Public Relations
Mathematics for Operators and Supervisors
Plant Evaluation and Work Economy
Records fo r Operations and Maintenance

Sources of Training

Regularly-offered. extension. correspondence. and short courses of college and universities; both
public and private.

Short courses and seminars offered by national and state regulatory agencies and by professional
associations.

Day or night classes offered by vocational-technical schools.
Short courses and special on-the-job training arrangements through manpower development pro-

grams of Federal, regional. and state efforts of the Department of Labor, or other appropriate agency.

Entry and Advancement

Promotion from Operations Supervisor, Maintenance Supervisors or Chemist. Recruitment from
outside may be used to bring in new ideas. new techniques. new procedures. or a new personality.

With successful performance and demonstrated ability, the Assistant Superintendent should expect to
become Superintendent, either at current work site or in another operating unit. The exceptional
person may be promoted to even greater responsibility within the governmental unit.

Procurement of Materials and Equipment
Principles of Plant Management
Employment and Training of Staff
Safety Program
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Occupational Summary 3

STOREKEEPER, WASTEWATER TREATMENT PLANT
Job Description DOT: 223.387

Requisitions, receives, stores, and issues materials, supplies, tools, and equipment. Maintains inventory
records and controls. Duties include any combination of tasks such as following: Inspects incoming
stock to verify quantity, quality, and adherence to specifications. Identifies and stores material. Fills
orders and issues supplies from stock. Prepares periodic or perpetual inventory. Requisitions replace-
ment quantities of stock items as necessary. Compiles records and reports of material used, spoilage
or other loss. inventory adjustments, and refusal of shipments. Recommends changes in established
procedures. Determines methods of storage, identification, and location of stock. Divides stock quanti-
ties into portions to fill orders.

Basic Qualifications
High school diploma or equivalent; successful completion of courses such as blueprint reading,

mechanical drawing, shop mathematics, bookkeeping, typewriting, machine calculations, etc.
Demonstrated ability to work with written specifications or standards Involving set limits and tolerances.
Numerical skill; clerical aptitude; ability to work with precision and accuracy in handling close detail.

Additional Training
Upon entering employment, the Storekeeper is

Communication Skills
Personal and Job Behavior
Basic and Related Mathematics
First Aid and Accident Prevention
Clerical Practices

likely to need refresher or new training in the following:

Records Management
Recordkeeping and Inventory Control
Records for Operations and Maintenance
Procurement of Materials and Equipment

Sources of Training

Manpower development program for public service employees.
Night classes in vocational-technical school or local high school.
State, regiOnal or federal on-the-job training program.
Accounting or data processing classes in junior or senior college.

Entry and Advancement
May acquire this job with help of public or private employment service. May be required to pass clerical,
bookkeeping, or aptitude test. May have to demonstrate familiarity with specific materials, products, or
standards.

With job-related training and work experience, the Storekeeper may be promoted by move to larger
treatment plant or to central service unit. Progress may be in grade only.

23

19



Occupational Summary 4

CLERK TYPIST, WASTEWATER TREATMENT PLANT
Jab Description . DOT: 209.3118

Performs any combination of following tasks and/or other clerical duties: Operates typewriter and other
standard office machines and equipment; including adding machine, calculator, and duplicating ma-
chine. Serves as secretary to superintendent. Acts as receptionist. Responsible for personal work de-
termination in accordance with established precedent or policy. Sets up simple office routines and fil-
ing systems. Minor supervisory responsibilities. Composes routine correspondence. Answers telephone
and handles routine inquiries from public. Typing includes tables, reports, requisitions, forms, and other
material from copy, draft, or dictating machines; frequently involving judgment regarding format or
information to be included. Clerical duties include maintaining financial records not requiring technical
bookkeeping skills. Duties ordinarily include posting, filing, sorting, and other routine clerical functions.

Basic Oualdications
Successful completion of clerical subjects in high school.
Reading comprehension and ability to perform arithmetic computations.
Accuracy, attention to detail, and ability to follow directions.
Neat in personal appearance. Legible handwriting. Pleasant manner.
May be required to have high school diploma o r equivalent.

Additional Training
During probationary employ ment period, the Clerk Typist should participate in training that relates to:

Communication Skills Clerical Practices
Personal and Job Behavior Typewriting Applications
Basic and Related Mathematics Records Management

Sources of Training

Manpower development program for public service employees.
Night classes in vocational-technical school or local high school.
State, regional orfederal on-the-job training program.
Night classes in junior or community college.

Entry and Advancement
May acquire this job with help of public or private employment service. May be required to pass clerical

'and/or typewriting tests.

With job-related training and work experience, the Clerk Typist may be given added duties and respon-
sibilities; may move up to customer service, bookkeeping, stenographic, or other higher level jobs.
Progress may be in grade only.

,
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Occupational Summary 5

CHEMIST, WASTEWATER TREATMENT PLANT
Job Description DOT: 022.251

Supervises and performs specialized and complex chemical, bacteriological and physical tests and
analyses of raw, partially treated, and treated wastewater and byproducts to determine efficiency of
plant processes and insure that plant effluent meets local, state, and federal requirements. Conducts or
supervises less complex routine tests. Supervises collection of laboratory samples. When laboratory
technicians are present, supervises technicians and provides routine procedures to be followed.
Evaluates and interprets test results, establishes test priorities, and prepares reports. Assembles data,
maintains records, and prepares periodic reports. Sets up pilot processes when conducting research
on improved procedures. Provides direct or indirect instructions to operating personnel regarding
chemical requirements and adjustments, changes, or additions to varioustreatment processes.

Basic Requirements
Collegiate study in science or environmental science; bachelor'sdegree preferred.

Additional Training
The Chemist will, from time to time, need to add to his know ledges and skills. This he is most likely to
do through continuing education at a nearby college or university. He might well profit from study of
the following:

Plant Evaluation and Work Economy Laboratory Research

Sources of Training
Attendance at college or university.
Short courses and seminars offered by national and state regulatory agencies and by professional

associations.
Independent study of professional journals and reports,

Entry and Advancement .

Entry to this position is usually by placement from a college or univeristy.
Entry may occur as a result of study and experience in a laboratory situation.

Promotion results from professional experience, participation in professional organizations, publics-
tion, and desire to change jobs. Promotion may be to a job in a larger plant, to a wastewater research
facility, or to an administrative position in a regional, state, or federal agency concerned about waste.
water and other elements in environmental control. Promotion within the plant may be to Assistant
Superintendent or Superintendent.

,
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Occupational Summary 6

LABORATORY TECHNICIAN, WASTEWATER
TREATMENT PLANT

Job Description DOT: 022.261

Performs any combination of routine laboratory tasks such as following: Collects samples of plant
influent, partially treated wastewater, sludge, effluent, and other byproducts. Assembles instruments
and equipment for analytical or research work. Prepares chemical and bacteriological media, stains,
reagents, and test solutions routinely used in laboratory. Operates equipment and conducts tests as
directed. Maintains test result records, prepares data sheets. Prepares or assists in preparation of
reports. Cleans, maintains, and stores instruments and equipment. Maintains Inventory and orders
supplies. Performs custodial duties in laboratory.

Basic Qualifications
Two or more years of college expected: may not preclude employment.
Academic success in science and laboratory courses in college or other scholastic environment. Ex-

perience assisting instructors in co ursework or laboratory activities.
Expressed preference for laboratory and research kinds of work.

Additional Training .

Continuation of collegiate level study; probably to attainment of bachelor's degree. The Laboratory
Technician may couple on-the-job-training with some classroom instruction in courses s uch as:

Chemistry of Wastewater Laboratory Records and Reports
Laboratory Procedures Wastewater Plant Operation
Laboratory Research Wastewater Treatment

Sources of Training
Attendance at nearby college or university..
Independent study of professional journals and reports relating to wastewater.
Short courses and seminars offered by national and state regulatory agencies and by professional

associations.

Entry and Advancement

Entry to this position is usually based on completion of some study of chemistry including related
laboratory work. The Laboratory Technician Is then given the opportunity to become proficient through
on-the-job training. Entry person may be required to have a bachelor's degree and/or be certified in
wastewater treatment.

Continued study and work experience may result in promotion to Chemist.
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Occupational Summary 7

OPERATIONS SUPERVISOR, WASTEWATER
TREATMENT PLANT

Job Description DOT: 184.161

Supervises and coordinates activities of plant operators, laborers, custodians, and other plant person-
nel. Prepares work schedules, subject to approval of superintendent or assistant superintendent.
Analyzes recording instrument readings and laboratory test results; adjusts various plant processes
accordingly. Prepares reports and maintains records. Inspects plant to determine efficiency of opera-
tion, cleanliness, and maintenance requirements. Determines remedial action in emergencies. Conducts
training program. Requisitions chemicals and supplies. Performs duties of assistant superintendent in
his absence.

Basic Qualifications

High school diploma or equivalent; completion of college engineering courses desirable.
Organizational ability. Facility with mathematics. Clear verbal expression.
Expressed desire to work in supervisory role.

Additional Training

Having a good foundation for his work, the Operations Supervisor should study more about:

Wastewater Public Relations Instrumentation
Mathematics for Operators and Supervisors Principles of Wastewater Management
Laboratory Procedures Supervision of Contracted Work
Safety Program Employment and Training of Staff

Sources of Training

Regularly-offered, extension, correspondence, and short courses of colleges and universities; both
public and private.

Short courses and seminars offered by national and state regulatory agencies and by professional
associations.

Special courses offered by vocational-technical school.
Short courses and special on-the-job training arrangements through manpower development programs

of federal, regional, and state efforts of the Department of Labor, or other appropriate agency.

Entry and Advancement

Promotion from within is the most common method for filling this job; from Shift Foreman or Operator

With successful performance, continued preparation, and demonstrated ability, the Operations Super-
visor may move up to Assistant Superintendent; then to Superintendent.
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Occupational Summary 8

SHIFT FOREMAN, WASTEWATER TREATMENT PLANT
Job Description DOT: 882.138

Supervises operation of plant, under general direction of superiors. Performs duties of operations or
maintenance supervisor in his absence. Supervises, instructs, and assigns specific duties to shift work-
ers. Reviews and evaluates work performance. Participates in training programs. Inspects plant equip-
ment and processes regularly. Analyzes instrument readings and laboratory tests results. Determines
site and causes of any malfunctions. Orders, supervises, or participates in required adjustments or
repairs. Maintains and evaluates operating records. Replaces operator or maintenance worker during
emergency situations. Communicates with other shift foremen regarding plant conditions.

Bask Qualifications
High school graduate or equivalent. Should have some post-high school vocational training.
Demonstrated success in related nonsupervisory jobs. Interest in supervision.
Ability to understand and apply techniques. Ability to plan and assign duties to subordinates. Ability

to maintain harmony inworking relationships.

Additional Training

Assuming a good general background and work experience, the Shift Foreman probably should do
in-depth study of:

Personal and Job Behavior
Electrical Systems
Laboratory Procedures
Safety Program

Sources of Training .

Short courses and seminars offered by national and state regulatory agencies and by professional
associations.

Special courses offered by vocational-technical school or private school providing emphasis on waste-
water treatment.

Short courses and special on-the-job training arrangements through manpower development programs
of federal, regional, orstate agencies-

Entry and Advancement

Promotion from within is the most common method for filling this job. The move most likely would be
Operator II to Shift Foreman.

With added study of public relations, supervision of maintenance, wastewater management, and othr-
related elements, the Shift Foreman might reasonably expect to advance to Operations Supervisor, then
to Assistant Superintendent, or Superintendent of a smaller plant.

Preventive and Corrective Maintenance
Sludge Digestion
Principles of Plant Management
Supervision of Contracted Work
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Occupational Summary 9

OPERATOR II, WASTEWATER TREATMENT PLANT
Job Description DOT: 955.762

Peiforms any combination of following tasks pertinent to controlling operation of plant: Operates treat-
ment facilities to control flow and processing of wastewater, sludge, and effluent. Monitors gages,
meters, and control panels. Observes variations in operating conditions and interprets meter and gage
readings and test results to determine processing requirements. Operates valves and gates either
manually or by remote control; starts and stops pumps, engines and generators to control and adjust
flow and treatment processes. Maintains shift log and records meter and gage readings. Extracts sam-
ples and performs routine laboratory tests and analyses. Performs routine maintenance functions and
custodial duties. Operates and maintains power generating equipment and incinerators. Makes operat-
ing decisions in absence of supervisory personnel

Basic Qualifications

High school graduate or equivalent. Completion of some vocational training.
Good physical condition. Desire for recognition evident in initiative and drive.
Ability to work readily with others; to show them how to perform wastewater technical tasks. Holds

proper certificate in wastewater treatment.
Skilled in the use of materials, tools, and machines.

-Additional Training
The Operator II should expect to continue to grow in abilitythrough study of such courses as:

Personal and Job Behavior Safety in Operation and Maintenance
Mathematics for Operators and Supervisors Preventive and Corrective Maintenance
Laboratory Procedures Plant Regulation and Quality Standards
Procurement of Materials and Equipment

The training should be toward upgrading of certification.

Sources of Training

Short courses and seminars offered by national and state regulatory agencies and by professional
associations.

Special courses offered by vocational-technical school, junior or community college, or private school
with wastewater specialty. .

Short courses and special on-the-job training offered by federal, regional, state, or city agencies.
r

Entry and Advancement
Promotion from within is the most common method for filling this job; usually from the Operator I level.
Advancement from the Operator II will involve moving to a larger or more modem plant; promotion to
Shift Foreman or Operations Supervisor.

29
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Occupational Summary 10

OPERATOR I, WASTERWATER TREATMENT PLANT
Job Description DOT: 955.111115

Assists Operator II in performance of any combination of following tasks pertinent to controlling opera-
tion of plant or performs various tasks as directed: Operates treatment facilities to control flow and
processing of wastewater, sludge, and effluent. Monitors gages, meters, and control panels. Observes
variations in operating conditions and interprets meter and gage readings and test results to determine
processing requirements. Operates valves and gates either manually or by remote control; starts and
stops pumps, engines, and generators to control and adjust flow and treatment processes. Maintains
shift log and records meter and gage readings. Extracts samples and performs routine laboratory tests
and analyses. Performs routine maintenance functions and custodial duties. Operates and maintains
power generating equipment and incinerators.

Basic Qualifications
High school graduate or equivalent. Successful completion of shop training.
Good eyesight and overall good physical condition; manual and finger dexterity; ability to understand

and follow written and oral instructions.
Reading habits, such as an interest in equipment and wastewater publications.

Additional Training
Directly out of high school, the individual probably should enroll in such courses as:

Communication Skills Preventive and Corrective Maintenance
Personal and Job Behavior Safety in Operation and Maintenance
Mathematics for Operators and Supervisors Wastewater Plant Operation
Chemistry of Wastewater Wastewater Treatment
Care and Use of Tools Wastewater Collection Systems
Care and Use of Tools

The approach to training should be organized and pursued to end up with obtaining of the appropriate
certificate.

Sources of Training
Short courses and special on-the-job training offered by federal, regional. state or city agencies.
Short courses and seminars offered by national and state regulatory agencies and by professional

associations.

Entry and Advancement

Completion of pertinent training program or entry into on-the-job training is commonly the means by
which a worker acquires this job. Experience as a machine tender may be required.

With supervised on-the-job training and technical instruction behind him, the Operator I may reason-
ably move into the Operator II job at his present site or at another plant.
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Occupational Summary 11

LABORER, WASTEWATER TREATMENT PLANT
Job Description DOT: 955.0137

Performs any combination of tasks such as following: Cleans equipment such as bar screens, commin u-
tors, and weirs. Lubricates machinery. Drives, loads and unloads trucks; spreads sand, gravel, and dirt.
Paints (rough) and performs other minor mainteance. Digs and refills ditches. Cleans drains, ditches,
and cluverts. Cuts grass, weeds, and brush; trims trees and bushes; rakes grass, leaves, and trash;
seeds and cares for lawn and ornamental plantings. Removes snow and ice from walkways, driveways
and equipment. Collects and disposes of trash. Washes and cleans vehicles, tools, and equipment.
Carries or holds material, supplies, or tools to assist operating and /or mainte nahce personnel.

Basic Qualifications

Good physical condition; stamina; some dexterity with fingers and hands; an inclination toward routine;
ability and willingness to follow instructions.

Undistinguished scholastic record. Demonstrated reliability, honesty and industry.

Additional Training

If not a high school graduate, the Laborer should attempt to complete the requirements for the GED
certificate. He should develop competence as a wastewater plant employee through study of:

Communication Skills
Personal and Job Behavior
Basic and Related Mathematics
Basic and Related Science
First Aid and Accident Prevention

Safety in Operation and Maintenance
Care and Use of Tools
Buildings and Grounds Maintenance
Wastewater Plant Operation

Sources of Training
On-the-job training should be coupled with classroom study to ensure growth in general abilities and
in specific related knowledges and skills. A public service careers training program would be good for
the Laborer, either as entry training or as upgrade development.

The GED might be gotten either in the PSCTP or by means of local adult basic education training.

Entry and Advancement

Entry to.the Laborer job classification usually has no previous training requirement. Entry may be from
off-the-street, or by means of either a private or public employment service.

Having demonstrated desirable work traits and personal desire to improve, the Laborer may be helped
to receive training in more complex work and thus gain added income and promotion. He may be pro-
moted to Operator 1.
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Occupational Summary 12

MAINTENANCE SUPERVISOR, WASTEWATER
TREATMENT PLANT

Job Description DOT: 836.131

Supervises all preventive and corrective maintenance on plant and equipment. Plans, schedules, and
directs maintenance of wide variety of specialized mechanical and electrical equipment plus buildings,
structures, and grounds. Inspects plant frequently to ensure proper maintenance procedures are fol-
lowed. Determines the necessity for and establishes long-range maintenance programs. Decides
remedial action in emergency situations. Supervises and instructs maintenance personnel. Supervises
installation and testing of new or rebuilt equipment. Supervises inspection of contracted maintenance
work. Submits maintenance budget requests. Supervises maintenance records. Performs related work
as required.

Basic Qualifications
High school diploma or equivalent. Vocational Training in school or in adult education arrangement.
Ability to understand and apply maintenance techniques; ability to communicate this to persons

supervised; ability to maintain harmony in working relationships and among workers.
Desire for recognition; reader of technical periodicals; participant in comm unity and work organizations.
Successful work experience in lower level maintenance position(s).

Additional Training
The Maintenance Supervisor should continue his development through study of:

Communication Skills Electrical Systems
Wastewater Public Relations Principles of Plant Management
Safety Program Employment and Training of Staff
Supervision of Maintenance

Sources of Training

Short courses and seminars offered by national and state regulatory agencies and by professional
associations.

Short courses coupled with on-the-job training for public employees.
Private or public vocational-technical school; probably night classes.

Entry and Advancement
Individuals usually enter this supervisory job from the maintenance worker ranks; from within the
particular employing unit. Promotion from Maintenance Mechanic Foreman orMaintenanceMechanic II.

This is a relatively high-level job in the wastewater family of jobs. Promotion usually means moving to a
new or larger plant. Promotion to Assistant Superintendent or to Superintendent is possible within the
plant
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Occupational Summary 13

MAINTENANCE MECHANIC FOREMAN, WASTEWATER
TREATMENT PLANT

Job Description DOT: 638.131

Supervises maintenance mechanic crew in performance of wide variety of maintenance and repairtasks
on machinery, equipment, buildings, structures, and grounds. Duties include any combination of tasks
such as following: Assigns tasks to maintenance crew. Directs and/or participates in maintenance and
repair tasks as required. Supervises and instructs maintenance personnel on routine and emergency
tasks. Consults superiors regarding preventive maintenance program. Establishes and operates pre-
ventive program. Inspects plant and mechanical equipment for malfunctions and needed repairs. De-
termines repair methods. Consults with superior and/or manufacturer's representative on difficult or
complicated repairs. Keeps maintenance records. Works with contractors.

Basic Qualifications
High school diploma or equivalent, Vocational Training in school in adult education arrangement.

Skilled in performance of mechanical maintenance.
Ability to demonstrate efficient technical "know -how" or work along with subordiantes In difficult

phases of a job. Ability to maintain harmony among workers.

Additional Training

The Mechanical Maintenance Foreman should continue his career development through study of:

Communication Skills
Personal and Job Behavior
Safety in Operation and Maintenance

Safety Program
Supervision of Maintenance
Principles of Wastewater Management
Procurement of Materials and Equipment

Sources of Tmlning

Short courses and seminars offered by national and state regulatory agencies and by professional
associations.

Short courses coupled with on-the-job training for public employees.
Private or public vocational-technical school; probably night classes.

Entry and Advancement
Successful work experience as a Maintenance Mechanic Ills the best means of entry to this job.

Continued study and valuable work experience lead to promotion to Maintenance Supervisor. They may
lead to higher pay and better working conditions in another plant; either newer or larger.

3
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Occupational Summary 14

MAINTENANCE MECHANIC II, WASTEWATER
TREATMENT PLANT

Job Description DOT: 638.2e1

Performs preventive maintenance and repairs on mechanical and electromechanical machinery and.
equipment, under general direction of superior. Maintains buildings, structures and grounds. Duties
include any combination of tasks such as following: Lubricates equipment and checks for malfunctions.
Replaces packing in pumps or valves. Replaces bearings in motors, pumps, and other equipment.
Cleans out pipes and performs other plumbing and pipefitting tasks as required. Uses gas and/or arc
welding equipment to heat, cut, braze, or weld. Performs duties of electrician and/or painter in their
absence. Installs and sets up new equipment. Assists in keeping maintenance records. Supervises,
instructs, and inspects work of Maintenance Mechanic 1, Maintenance Helper, or Laborer to ensure
proper performance of maintenance work or repairs. Performs general maintenance and repair tasks on

, ., buildings, structures, and grounds.

Basic Qualifications
Successful completion of high school industrial training or vocational education courses; or training

received in armed service.
Ability to apply shop mathematics to practical problems; ability to read blueprints and diagrams; finger

and manual dexterity along with eye-hand coordination; perference for work offering productive
satisfaction.

Additional Training
The Maintenance Mechanic II may extend his abilities and skills by means of study of such courses as:

Communication Skills Safety in Operation and Maintenance
Personal and Job Behavior Painting and OtherProtective Maintenance
Mathematics for Operators and Supervisors Mechanical Maintenace

Sources of Training
Short courses coupled with on-thejob training for public employees.
Private or public vocational, trade, or technical school; probably night classes.

Entry and Advancement

Promotion from Maintenance Mechanic I is best means of entry to this job. Person may be hired from
related kind of maintenance work and from outside.

The Maintenance Mechanic II, with experience, should move toward greater responsibility. With con-
tinued study and considerable experience, he may be promoted to Mechanical Maintenance Foreman
or to Maintenance Supervisor.
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Occupational Summary 15

MAINTENANCE MECHANIC I, WASTEWATER
TREATMENT PLANT

Jab Description DOT: 63$.$$4

Performs or assists in performance of preventive maintenance and repairs on mechanical and electro-
mechanical machinery and equipment, under direction of Mechanic II, Foreman, or Supervisor. Main-
tains buildings, structures, and grounds. Duties include any combination of tasks such as following:
Lubricates motors and equipment and checks for malfunction. Replaces packing in pumps and valves.
Replaces bearings in motors, pumps, and other.equipment. Installs and sets up new equipment. Cleans
out pipes and performs other plumbing and pipefitting tasks as required. Uses gas and/or arc welding
equipment to heat, cut, braze, or weld. Performs duties of electrician and/or painter In their absence.
Assists Mechanic II and/or Foreman on difficult or highly complicated maintenance of repair tasks.
Performs general maintenance and repair tasks on buildings, structures, and grounds, including limited
laboring and custodial tasks. Assists in keeping maintenance records.

Basic Qualifications

Completion of high school industrial training; or equivalent.
Good eye-hand coordination; manual and finger dexterity; spatial and form perception; preference for

working with the hands; facility in adapting to a routine.

Additional Training

The Maintenance Mechanic I should expect to learn much from on-the-job training. He should couple
with that specific courses in content such as:

Communication Skills
Personal andJob Behavior
Basic and Related Mathematics
Basic arid Related Science
Electrical Maintenance

First Aid and Accident Prevention
Safety in Operation and Maintenance
Preventive and Corrective Maintenance
Gas and Arc Welding
Painting and OtherProtective Maintenance

Sources of Training
Vocational, trade. or technical school; public or private; day or night classes.
Entry training or on-the-job training for public employees.

Entry and Advancement

Entry to this job may be by means of Maintenance Helper. Laborer, or Custodian job classifications. A
person may be hired off-the-street. or by means of help from private or public employment service unit.

Promotion from this job is upward in the maintenance pattern; to Maintenance Mechanic II, then to
Foreman, on to Supervisor. Advancement in salary and responsibility may be outward to a new plant or
to a larger plant.
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Occupational Summary 16

MAINTENANCE HELPER, WASTEWATER
TREATMENT PLANT

Job Description DOT: 631.884

Assists maintenance mechanics in maintaining and repairing equipment, machinery, buildings, and
grounds. Duties Include any combination of tasks such as following: Cleans and lubricates pumps,
motors, and related equipment. Assists in removing, repairing, and replacing equipment as directed.
Performs routine building maintenance work. Performs simple repairs and adjustments to equipment.
Keeps simple records. Carries or holds materials, supplies, or tools to assist mechanics, electricians,
or painters. Performs laborer tasks as required.

Basic Qualifications
High school diploma expected but not essential to employment.
Good physical condition. Ability to follow written or oral instructions.
Expressed preference for working with hands.

Additional Training
The Maintenance Helper should complete all of
specific maintenance courses necessary for him

Communication Skills
Personal and Job Behavior
Basic and Related Mathematics
Basic and Related Science
First Aid and Accident Prevention
Building and Grounds Maintenance

Sources of Training
At first, on-the job training will be the chief means of occupational growth and development for the

Maintenance Helper. The OJT should be coupled with classroom training.
Day or night classes in a vocation, trade, or technical school may also be good.

Entry and Advancement
Entry to this job may be gained simply through an off-the-street application. Access to the job may be
with the help of public or private employment service agency.

Promotion from the Maintenance Helper position may be narrower applications of abilities such as
Maintenance Mechanic I, then II; or specializations such as Painter, Electrician 1, then II: etc.

the courses essential to his general preparation and the
to become fully competent.

Safety in Operation and Maintenance
Preventive and Corrective Maintenance
Gasand Arc Welding
Eletri c al Maintenance
Plumbing Maintenance
Paintin g an d Other Protective Maintenance
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Occupational Summary 17

ELECTRICIAN .II, WASTEWATER TREATMENT PLANT
Job Description DOT:829.281

Inspects, repairs, and maintains electrical and/or electromechanical operating and co ntrol systems,
equipment, and fixtures; including instrumentation and heating and cooling systems. Exercises in-
dependent judgment in solving normal work problems under general supervision of Maintenance
Supervisor or Assistant Superintendent, using standard and special electrical tools and equipment,
such as volt-meters, ammeters, and synchroscopes. Duties include any combination of tasks such as
following: Inspects, maintains and repairs wiring and lighting systems, electrical control equipment,
meters, outlets, and panels. Installs new equipment. Interprets oral and written instructions, specifica-
tions. wiring diagrams and codes. Supervises Electrician I, Maintenance Helper. and/or Laborer.
Establishes and operates scheduled maintenance program for plant equipment. Repairs electrical and
electronic instruments. Keeps maintenance records. Prepares labor and material estiamtes.

Basic Qualifications
High scholl diploma orequivalent. Considerable work experience in the trade.
Ability to use independent judgment in planning sequence of operations and in selecting proper tools

and materials. Ability to read blueprints and diagrams. Appropriate understanding of the mathematics
of electricity and machines.

Ability in basic electronics. May have to possess electrician's license.

Additional Training
The Electrician R must keep abreast of wastewater development and, in particular, of the developments
in electronic eq uipment for .. ;ants. He should study in such areas as:

Communication Skills Electrical Systems
Safety Program Instrumentation
Machinery Maintenance Procurement of Materials and Equipment

Sources of Training

Maintenance electricians learn and improve their skills primarily by accumulating experience in their
work. Courses offered by vocation and trade schools, either public or private. are helpful.

Entry and Advancement

Promotion from the Electrician I job classification is the chief means of entry. Employment may at
times be possible off-the-street or with the help of an employment service unit.

Skilled maintenance electricians may become foremen who supervise the work of other maintenance
electricians or other maintenance personnel. Occassionally, they may advance to jobs such as Plant
Electrical Superintendent or Plant Maintenance Superintendent.
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Occupational Summary 18

ELECTRICIAN I, WASTEWATER TREATMENT PLANT
Job Descdpbon DOT: 829.887

Participates in installation, maintenance, and repair of electrical systems, equipment, and fixtrues.
Assists Electrician II in particularly difficult or complicated tasks. Work is frequently performed inde-
pendently, subject to inspection by superiors. Follows oral and written instructions including specifica-
tions, wiring diagrams, and codes. Duties include any combination of tasks such as following: Inspects.
maintains, and repairs wiring and lighting systems, electrical control equipment, meters, outlets, and
panels. Installs new equipment. Supervises Maintenance Helper and/or Laborer. Repairs electrical
instruments. Keeps maintenance records.

Basic Qualifications

High school diploma expected but not essential to employment.
Some work experience in the trade; either in civilian employment or military service. Ability to learn and

apply appropriate m athematics. Manual dexterity and eye-hand coordination.

Additional Training .

The Electrician I should learn under the direction of the Electrician II. In addition, he should expect to
study aspects of wastewater treatment plant operations in courses such as:

Communication Skills
Personal and Job Behavior
Basic and Related Mathematics
Basic and Related Science
First Aid and Accide nt Prevention

Safety in Operation and Maintenance
Preventive and Corrective Maintenance
Electrical Maintenance
Electrical Systems

Sources of Training
On-the-job training with the Electrician II closely supervising the work and instruction. Coupled with
the OJT, the Electrician I should study such courses as are offered by private or public vocational-
technical schools.

Entry and Advancement

The primary method of entry is an apprenticeship or other on-the-job training. Entry may be off -the-
street or by means of help from a private or public employment service unit.

With experience and building of skills the Electrician I maybe promoted to Electrician 11.
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Occupational Summary 19

PAINTER, WASTEWATERTREATM ENT PLANT
Job ascription DOT: Mai

Performs all types of painting work, including any combination of tasks such as following, under gen-
eral supervision of Maintenance Mechanic Foreman or Shift Foreman: Prepares various surfaces for
painting by washing, scraping, burning, sanding, sand-blasting or other means as necessary. Mixes.
matches, and blends various paints, enamels, lacquers, varnishes, stains. and special protective coat-
ings to achieve desired color, consistency, and drying properties. Caulks, putties, cements, or plasters
holes and cracks. Cuts and replaces glass in windows and doors. Erects and uses ladders, scaffolding,
and swinging stage equipment as required. Paints buildings, structures, equipment, and furniture using
brush, roller, spray gun or other applicator. Prepares wall and hangs paper or other wall covering
material. Performs simple sign-painting, using stencils. Requisitions material and equipment. Cleans
and stores tools and equipment. Cleans work site or arranges for laborer to clean.

Basic Qualifications

High school dipiomaexpected but not essential to employment.
Knowledge of and ability as a Painter; gained through work experience or apprenticeship.
Good physical condition; manual dexterity; discerning coldesense; not allergic to paint fumes.

Additional Training
To ensure compeitence as a Painter in wastewater plant operations, the person should study courses
such as:

Communication Skills Safety In Operation and Maintenance
Personal and Job Behavior Preventive and Corrective Maintenance
First Aid and Accident Prevention Painting and Other Protective Maintenance

Sources of Training
On-the-job training coupled with classroom instruction.
National Joint Painting and Decorating Apprenticeship program.

Entry and Advancement

Being hired in an on-the-job-training program is the most common way of entering this job classifica-
tion. Apprenticeship program or work experience in a job of lesser complexity is a common method of
entry.

The Painter may move from a small wastewater treatment plant to a larger plant where, as a member of
the paint crew, he can be promoted to Foreman.

Or
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Occupational Summary 20

AUTOMOTIVE EQUIPMENT OPERATOR,
WASTEWATER TREATMENT PLANT

Job Description DOT: 905.883

Operates automotive equipment such as dump truck, tank truck. fork lift, or tractor. Performs main-
tenance on vehicles.

Basic Qualifications
Expected to have hig h school diploma (may not be deterrent to employment).
Considerable driving experience, such as in military driving of tank or truck or casual work experience

in driving truck or farm tractor.
Spatial discrimination; eye-hand-foot coordination; manual dexterity; ability to follow written and oral

instructions; generally good physical condition.

Additional Training
On-the-job training is the usual method by which the Automotive Equipment Operator acquires pro-
ficiency. He should expect to complete courses such as:

Communication Skills Care and Use of Tools
Personal and Job Behavior Automotive Equipment Maintenance
General Educational Development
First Aid and Accident Prevention

Sources of Training
Short courses coupled with on-the-Job training.
Spedal truck driver training such as is offered by vocational-technical schools or privately operated.

independent vocational school.

Entry and Advancement

Must have appropriate driver's license. May have to pass driver test administered by employing unit.
May acquire this job with help of public or private employment service.

The Automotive Equipment Operator should expect to study extensively In the area of wastewater plant
operation if he is to move into that pattern of career development. With on-the-job training and some
classroom study he may move in equipment operations into another unit of the city or state for which he
works and to jobs with more responsibility, even foremanship.
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Occupational Summary 21

CUSTODIAN, WASTEWATER TREATMENT PLANT
Job Description DOT: 381.887

Cleans all or designated portions of wastewater treatment plant and grounds. Performs any combina-
tion of tasks such as following, in accordance with established procedures, subject to inspection for
adherence to required standards of cleanliness and compliance with instructions: Sweeps, mops,
waxes, and polishes floors; washes walls and woodwork; dusts furniture, piping, valves, etc. Washes
and polishes windows and metal surfaces. Empties wastecans and ashtrays. Performs general custodial
duties on grounds, including picking up litter and sweeping walks. May shovel snow and cut grass.
Adjusts heat and ventilating controls. Reports any repairs or adjustments required. Acts as watchman.
Washes and polishes cars and trucks.

Basic Qualifications

Good physical condition; stamina; some dexterity with fingers and hands; an inclination toward routine;
ability and willingness to follow instructions.

Undistinguished scholastic record. Demonstrated reliability, honesty and industry.

Additional Training

If not a high school graduate, the Custodian should attempt to comp lete t he requirements for the GED
certificate. He may gain upward mobility into higher level jobs in wastewater plan operations or main-
tenance work through study of the following courses.

Communication Skills Safety in Operation and Maintenance
Personal and Job Behavior Care and Use of Tools
Basic and Related Mathematics Building and Grounds Maintenance
Basic and Related Science Automotive Equipment Maintenance
First Aid and Accident Prevention

Sources of Training

On-the-job training should be coupled with classroom study to ensure growth in general abilities and
in specific related knowledges and skills.

The GED maybe gotten either in a program for public employees or by means of local adult basic educa-
tion training offered by a high school or vocational-technical school.

Entry and Advancement
Entry to the Custodian job classification usually has no previous training requirement. Entry may be
from off-the-street, or by means of help from either a private or public employment service.

Having demonstrated desirable work traits and personal desire to improve, the Custodian may be
promoted to Automotive Equipment Operator, Maintenance Helper, or Maintenance Mechanic I.
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Section Summary
The 21 pages of occupational summaries in this section constit ute a major aspect of the overall project

to develop guidelines to career development for wastewater treatment plant personnel. The summaries
contain the base information from which to formulate modules of training.

In effect, the move here is from employment and recognized need for additional training to formulation
of specific modules of training with which to satisfy the recognized need. It then remains for the individual
worker, on his own or with help from his associates, to establish a career plan and to take the training steps
required for careerdevelopment. Good onthe-job experience should be coupled with training in the specific
elements of wastewater treatment plant work that are "defined" in the training modules presented in the
next section.
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SECTION V

TRAINING FOR WASTEWATER TREATMENT
PLANT OCCUPATIONS

Most succinctly, this document was designed to present information relative to wastewater treatment
plant occupations and training for those occupations. The first intent was accomplished in Section III,
with the 21 occupational summaries. The second intent is accomplished in this section as follows:

1. Discussion of some of the concerns in training.

2. Explanation of the essential parts of a training module.

3. Display of concise material relative to each of the modules required in the training program.

4. Examination of the relationship of training to certification of workers.
Training, as dealt with in this section, is a major part of the overall building of guidelines to career de-
velopment for wastewater treatment plant personnel.

Fundamental Concerns
The first fundamental concern is with the relationship between a job and training for that job within a

particular wastewater facility. Facilities which are in operation or under design and construction vary in
type, or the unit processes involved. They vary for many reasons; including quality of influent, geography,
climatic conditions, magnitude of flow, and design philosophy. A facility, once designed, defines the func-
tional processes involved and the tasks required. The frequency of performance of these tasks and the
length of time per performance is largely determined by the quantity and quality of the influent. The skills
and knowledge requirements for the performance of these tasks is determined by thriir complexity, the tools
and equipment involved, and the degree to which improper performance can cause loss cf quality, Impair
treatment, or create unsafe conditions.

The jobs necessary to wastewater facility operation are composed of numerous and varied tasks. Each
of the tasks may be identified by particular pieces of work essential to completion of a job objective. The
information regarding tasks to be performed and pieces of work to be done form the basis for planning of
the staff training program. Requirements within the training program are indicated in terms of specific
skills and particular knowledges. These then are formed into teaching-learning modules with proper mixes
of skill building and knowledge formation.

The second major concern here is with procedures for making the training across the board in terms of
functions and job classifications served. Training for wastewater personnel, in order to be most effective,
must consider and cover all occupations in the field rather than apply only to the man "controlling operation
of the plant," the Operator. Too often, it is only the plant operations function that is served.by training be-
cause the Operator must be "certified." The training concern should also give support to the functions of
administration, maintenance, and laboratory. And there must be concern for such spec ilizations in the plant
as clerical, storekeeping, welding, electricity, plumbing, painting, and instrumentation. Because certifica-
tion of "plant operators" is recognized and much discussed, one is often left wondering about training
needs of other plant staff.

The continuing training effort, available to wastewater treatment periOnnel, should be structured with
a foundation, a general framework, and a topping-off element. Too, the training effort should contain
aspects by which it is rounded out to meet unique needs of certain workers. The total training structure
must contain building blocks of subject-matter content.

Structure
ofTralnining Illustrative Subject- Matter

Basic hu man relations, arithmetic, science, first aid, principles of wastewater plant operations,
care and use of tools.

Intermediate chemistry, biology, mathematics, accident prevention, Inventory control, maintenance
records, wastewater treatment, wastewater collection systems, buildings and grounds
maintenance

Advanced treatment systems, safety' rogram, financial reports, machinery maintenance, sludge
digestion, plant management, plant evaluation, supervision of contracted work, public
relations.

Specialized clerical practices, laboratory research, welding, plumbing, painting, instrumentation;
management resrources.
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The foregoing is representative of the third concern for the general nature and scope of training for waste-
water plant personnel.

Within the total span of environmental control, proper wastewater treatment is an important "control"
measure. One mechanism for the exercise of that control is to insure that new as well as existing treatment
plants function with adequate numbers of well-trained staff. It is this concept that prompts water quality
boards, water utility associations, departments of health, technical institutes, and other federal and state
agencies to actively promote training efforts. Through good training, standardization of wastewater treat-
ment plant operation and maintenance may be achieved. In the interactions of training, wastewater treat-
ment may be measured, evaluated, validated, and comparisons conducted for verifying or checking of ef-
fectiveness and efficiency. The concern for control may be faciliated and expedited by means of staff
training.

The training that goes into wastewater staff career development must derive from specific jobs per-
formed, cover preparation for all wastewater staff functions, consist of carefully structured content. and
radiate elements of control over the entire occupational field. These and other concerns permeate the
modular approach to the programming of training that is included in the remainder of this section.

Dimensions of the Training Module
For the purposes of this project, a training module is defined as purposeful teaming experiences

focused upon certain outcomes that will modify the performance of tasks and pieces of work in wastewater
treatment plants. There are at least five dimensions of any training module. They include length, purpose,
content, design, and processes. By elaborating on each of these dimensions, the definition of a module
takes o n additional clarity.

Length

How time is used in a training situation often determines to what extent the teaching-learning isg eared
to individual needs. The artificiality and arbitrariness of breaking training into specified time segments
promotes time regimentation. It makes both instructors and trainees slaves to the clock. Some time schedul-
ing is inevitable, but the modules for wastewater training should be varied in length to facilitate multi-media
approaches to flexible kinds of instruction. The modules presented later in this section range in length from
4 to 120 hours. Most of the modules are about 20 to 40 hours in length.

Purpose(s)

Regardless of the wastewater training activity in which an individual participates, some purpose is
being served. If helping to extend and refine a particular ability is a purpose of a module, then the trainee
needs to be sensitive to why he is engaged in that activity. If he can see relevance in reference to his own
needs what he learns will more likely have lasting meaning for him. Ideally, purposes o f training will always
relate to individual needs, or proper group needs. This goal is difficult to attain, but instructors should
minimize the times when all trainees are expected to carryout the same activity.

Key Content Topics

Another dimension of a training situation is the content or substantive matter with which the trainee
deals. Embracing the ideal of trainee-centered learning, many of the decisions regarding what content will
be studied should be made by the trainee himself. The trainee who has no choice about what he will be in-
volved with loses a degree of freedom from his individualization and personalization. He begins to think
that the training offered is just like the schooling that he avoided in the past.

Most of the modules of wastewater training are broad enough to permit trainees latitude in deciding
what it is they wish to study. Each trainee can make decisions regarding the key content topics he needs to
investigate. This demonstrates to the trainee that the instructor recognizes and respects his integrity as a
person.
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Design

The design of a wastewater module of training bears primarily on the plant function served. Thus, cer-
tain modules may be for plant administrative personnel, others for people in plant operation, in plant main-
tenance, or in laboratory work. There are some foundational modules that serve all trainees, regardless of
their functions. There are other modules thathave value forpeople in either operations or maintenance. The
design of modules may also accent levels of training . There are modules that range into high levels of acade-
mic work, others that have years of experience as prerequisites. Again, the training program becomes train-
ee-centered, as individuals are steered toward or away from a module by its design.

Effective Training Processes

Training processes, the fifth dimension of a training module, should be many_and varied. The teaching -
learning formats should be differentiated in terms of instructional hardware and software. The nature of
activities and relationships in the training group may require some rules and regulations. But, these should
be kept to the minimum. it is the relevancy of a training regulation that will determine whether it will be
observed. .

Another aspect of the processes dimension of a training module is the facility, consisting of space,
materials, and equipment. The facility may be the wastewater plant, a classroom nearby, a mobile training
unit, an auto in which the trainee is riding with an instructor, or the trainee's home. These are actually only
a few of the varied locations where teaching - learning may take place. The trainee should be convinced that
their learning about wastewater will not be confined to a classroom, or restricted to only specified materials
and equipment.

Assessing of the trainee's growth in terms of how it was affected by the activities in a training module is
a form of evaluation. But, much more important in the wastewater training program, is the thing referred to
as "retention." In this case, retention involves both the training and the job. The trainee should be hired and
trained. Retention becomes a matter of the completion of a training program and continued employment.
Retention, in truth, is careerdevelopment and longevity in that career.

It may be assumed that the five aforementioned dimensions of training modules are fully applicable to
preparation for wastewater treatment plant occupations. It is, therefore, feasible now to present 46 modules
of training built with these particular dimensions. The 46 modules constitute the total wastewater training
program for preparing people to work in the 21 job classifications presented in Section III. The program is
concerned with providing the learning environment that will help each worker achieve self-fulfillment and,
at the same time, acquire useful information, skills, and attitudes. Ideally, the environment for each module
of training will be simplified, systematized, and edited.

Wastewater Training Modules
The broad reason for the preparation of modules of training for wastewater treatment plant personnel

was to build a training ladder to career development, There was desire to help people who want jobs in the
area of wastewater treatment, as well as to help people who already hold such jobsthe entry and upgrade
approach. Thus, there was a dual intent in the preparation of the modules. The first intent was to point the
way toward organized training for entry em ployees to insure that:

1. The entry worker is effective while learning his job. He does not waste his time and his output is more
than adequate.

2. He does not waste the time of fellow workers with questions and seeking of help in doing his job.

3. Supervisors and management do not waste time in repeating instructions.

4. He efficiently and with care uses capital equipmentat his disposal.

5. He does not damage materials and equipment withresulting costs.

6. He remains in his job over a long period of time, thus avoiding cost of high labor turnover.
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The second intent of the preparation of training modules was to point the way toward organized training for
upgrading of employees to insure that:

1. Public health will be protected; better wastewater treatment.

2. Supervisors may readily select and promote plant workers whose competence has been determined.

3. Professional and technical proficiency of workers will be established at a high level with boosted morale
and professional feelings.

4. Plant will be operated in full accord with its design and efficiency.

5. Employment of operators and maintenance men will be stable and public confidence in wastewater
treatment maintained. .

6. Regulatory agencies may properly exercise control and discipline because workers meet or surpass the
requirements for certification and/or licensing.

Behind the entire effort in this project was the idea that organized training is a tool of management. Pur-
poseful training is effective in reducing labor costs and improving output.

Forty-six modules of training for work in conventional wastewater treatment plants were prepared. They
were prepared in the subject-matter pattern indicated on the next page.
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1

Sequence and Content Pattern of Training
Modules for Wastewater Treatment Plant Occupations

Personal Development

1. Orientation
2. Commu nication Skills
3. Personal &Job Behavior
4. General Edu cation Development

Mathematics
5. Basic& Related Mathematics
6. Mathematics for Operators

& Supervisors

Science
7. Basic& Related Science
6. Chemistry of Wastewater
9. TreatmentSystems

10. Laboratory Records & Reports
11. Laboratory Procedures
12. Laboratory Research

Health & Safety

13. First Aid & Accident Prevention
14. Safety in Operation & Maintenance
15. Safety Program

Clerical & Recordkeeping

16. Clerical Practices
17. Typewriting Applications
18. Records Management
19. Recordkeeping &

Inventory Control
20. Records for Operation

& Maintenance
21. Financial Reports

Maintenance
22. Care& Use of Tools
23. Buildings & Grounds Maintenance
24. Preventive& Corrective Maintenance
25. Mechanical Maintenance
26. Gas & Arc Welding
27. Electrical Maintenance
28. Plumbing Maintenance
29. Painting & Other

Protective Maintenance
30. Automotive Equipment Maintenance

Operation

31. Wastewater Plant Operation
32. Wastewater Treatment
33. Wastewater Collection Systems
34. Sludge Digestion
35. Operation of Automotive Equipment
36. Electrical Systems
37. Instrumentation

Supervision & Management
38. Principles of Plant Management
39. Procurement of Materials & Supplies
40. Supervision of Maintenance
41. Supervision of Contracted Work
42. Plant Regulations&

Quality Standards
43. Employment &Training of Staff
44. Plant Evaluation &Work Economy
45. Wastewater Management Resources
46. Wastewater Public Relations

The training moduiesare presented in sequence, 1 through 4 on pages 55-100.
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Module 1

Length

Purposes

Key
Content
Topics

Design

Effective
Training
Processes"

Preparation for Jobs In Wastewater Treatment

ORIENTATION

24 to 40 hours, preferably concentrated in one week.

To help the trainee become part of manpower development so that he makes the most of
the personal and job improvement elements.

To help the trainee better see himself as a wastewater treatment worker and to understand
his obligations to himself and to his employer.

To help the treinee get the "feel" of the training and advancement opportunities available
to wastewater treatment plant workers.

1. Definition of lines of authority in employment and career development.
2. Identification of training facilities and sites.
3. Explanation of the roles fulfilled by the instructors, counselors, supervisors, foremen,

and others involved with training.
4. Background of wastewater treatment as e major erea of employment.
5. Rights and obligations of wastewater treatment plant workers.
6. Advantag e s and disadvantages of westewater treatment jobs.
7. Testing and assessment of the trainees capabilities and capacities in counseling cir-

cumstances.
8. Development of a career plan aimed at achievement of job security.

For people new to either entry or upgrade training.

Explanatory remarks and presentations.
Interpretive study of rules, regulations, and policies.
Viewing of films on aspects of pollution.
Preliminary assessment of trainee's abilities.
Informal staff-trainee coffee breaks and luncheon sessions.
Formulation of plans for providing support services.
Completion of forms for enrollment in training.
Clarification of job tasksand training needs.
Past performance review and feedback in counseling sessions.
Warm-up, get-acquainted counseling activities.
Question-and-answer sessions.
Listening and discussion of motivational cassettes.
Personal action planning.

'There is no significance in the sequence of the processes in each module. No process is necessarily more effective than another. The
processes take on miative levels of importance in the Judgment of the instructor and in the opinion of the trainee.
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Preparation for Jobs in Wastewater Treatment

Module 2 COMMUNICATION SKILLS

Length 16 to 24 hours, basic module.

NoteThis module of training may be expanded to 96 hours (12 days)or more in response
to needs of disadvantaged trainees. If this is done, the training might include:

Basic Module 2 24
English As A Second Language 52
Use of Numbers in Communications ... ...... ........ .. ............ M

Total . 96

Purposes To help the trainee extend and refine his ability to communicate.
To give direction to the trainee in the use of his communication skills in wastewater treat-

ment plant work.

Key 1. Reading for understanding.
Content 2. Writing for clarity.
Topics . 3. Relating speaking to thinking in conversation.

4. Listening with perception.
5. Proper techniques forstudy and learning.
6. Applications in terms of history of wastewater treatment; economics of pollution; govern-

ment funding of plant construction and staff training.

Design Primarily for operations and maintenance people who need effective communication in
doing their jobs.

Effective Laboratory reading practice.
Training Word power development practice (spelling and meaning).
Processes Writing drills and exercises.

Small-group discussions.
Fill-in practice with printed forms.
Independent listening to cassette tapes.
Practice in the interpretation of written instructions.
Discretionary reading in class and at home.
Completion of workbook drills.
Oral reports by trainees.
Structured practice in how to take notes.
Recording of conversations with analysis of playback.
Promote participation in public speaking groups of clubs.
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Preparation for Jobs in Wastewater Treatment
Module 3 PERSONAL AND JOB BEHAVIOR

Length 8 to 16 hours.

Purpose To help the trainee assess his own pattern of living and plan improvements both at home and
at work.

Key 1. Fundamemtals of worker-employer relationships.
Content 2. Job security: wage system, fringe benefits, etc.
Topics 3. Career ladders and plans for job development.

4. Using the resources of your community.
5. You and the law.
6. Management of your income and expen set
7. Determining and fulfilling your community obligations.

Design Fundamental to all training programs. whether entry or upgrade.

Effective Critiques of behavioral patterns, on and off jobs.
Training Viewing and discussion of money management films.
Processes Lectures with transparency illustrations.

Home study with members of family participating.
In-depth presentations of certain topics by consultants.
Trainee survey of career development resources available in the community.
Trainee analysis of community obligations.
Study and discussion of workeremployer relations and aspects of job security.
Independent and discretionary reading.
Questionand-answer discussions.
Definition of primary kinds of decisions in personal and job behaviorsituations.
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Preparation for Jobs in Wastewater Treatment
Module 4 GENERAL EDUCATIONAL DEVELOPMENT (G ED)

Length 40 to 120 hours (much additional independent study may be associated with these hours
under the supervision pf the instructor).

Purpose To help the trainee, who has not graduated from high school, acquire the knowledge and
test-taking ability required for passing the test for the High School Equivalency Diploma.

Key 1. Develop acquaintance with the kind of examination that the GED tests represent.
Content 2. Improve the skills fundamental to taking examinations.
Topics 3. Acquire, through both class and independent study, greater knowledge and understand-

ing in the particular fields of:
a. Vocabulary. d. Arithmetic.
b. Grammar. e. Problem solving.
c. Spelling. .

4. Special emphasis on analyzing and answering questions that Involve reasoning, judg-
ment, comparison, and evaluation.

5. Much reading, particularly in efforts to develop better understanding of what is read.

NoteWhen, in the opinion of the instructor, the trainee is ready to again, or for the first
time, take the GED test, the schedule for doing so will be arranged.

Design A concentrated approach to general learning for those persons highly motivated toward
obtaining the high school equivalency diploma.

Effective Pre-training taking of GED test to determine directions instruction and learning must take.
Training Laboratory work in reading and computational skills.
Processes Individual and group interpretation of literary materials.

Test-taking practice.
Practice in reasoning, making comparisons, arriving at judments, and in evaluating.
individual analysisof one's deficiencies in academic areas.
Tutorial kinds of service to meet Individual needs.
Extensive independent reading directed by the instructor.
Completion of drills and exercises in workbooks.
Motivation of learning through recognition given by instructor.
Post-training taking of GED test (repeat study and testing until all partsare passed).
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Preparation for Jobs in Wastewater Treatment
Module 5 BASIC AND RELATED MATHEMATICS

Length 24 to 72 hours (time range determ inid by abilities of trainees).

Purposes To help the trainee refresh his knowledge of fundamental mathematics.
To help the trainee develop the ability to make applications In plant operations and main-

tenance. .

Key 1. Establishment of the trainee's level of ability in mathematics (survey and diagnostic asses-
Content ment).
Topics 2. Review of the fundamental arithmetic of whole numbers, common fractions, and decimal

fractions.
3. Use of tools and rules for precision measuring.
4. Wastewater measurement of lines, surfaces, angles, circles, capacities, velocities, pres-

sures, weights, percentages, and time factors.
5. Special wastewater mathematical terms, equivalents, conversions and formulas.
6. Wastewater graphic materials: drawings, maps, diagrams, flow charts, blueprints. etc.
7. Desk-size computing machine applications.

Design Primarily for operations and maintenance staff who need mathematics as a foundation for
more advanced learning.

Effective Thorough review of mathematical subskllls.
Training Computation practice with laboratory kits.
Processes Instructor-directed study of the tools and rules for precision measuring.

Demonstrations of use of folding rule. steel tape, caliper, etc.
Completion of instructor-prepared drills and exercises.
Use of overlays and slides depicting graphic materials.
Use of easy-to-difficult (serial ordering. adding, subtracting, multiplying, dividing, fractions,

and beyond) approach to wastewater arithmetic.
Testing to show trainee progress (for grade only is absolutely required in particular program).
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Preparation for Jobs in Wastewater Treatment
Module 6 MATHEMATICS FOR OPERATORS AND SUPERVISORS

Length 24 to 36 hours

Purpose To help the trainee become fully competent to handle wastewater measurements and com-
putations.

Key 1. Review of wastewater mathematical terms, equivalents, and conversions.
Content 2. Review of the techniques and procedures in using graphic materials to convey waste-
Topics water information and data.

3. Development and application of wastewater treatment formulae:
a. Area of surface.
b. Capacity of tanks.
c. Detention time in sedimentation tanks.
d. Overflow rate or surfacy loading.
e. Trickling filter hydraulic dosing rate.
f. Trickling filter SOD loading.
g. SOD removal.
h. Suspended solids.
i. Volatile matter.
I. Sludge index.
k. Population equivalent based on SOD load.
I. Weir overflow rate.
m. Chemical dosages.
n. Volume of sludge remaining after digestion.
o. Composite sample.

4. Use of wastewater mathematics in a field study.

Design For the experienced worker in any functional category of wastewatertreatment.

Effective Instructordirected review of wastewatep mathematical terms, equivalents, and conversions.
Training Individual practice in techniques of using drawings, graphs, charts, etc.. in conveying waste-
Processes water information.

Lectures with overlays to present wastewater formulae. .

Independent and/or homework study of formulae and their uses.
Use of the simple-tocomplec (recognizing, recalling, understanding, applying, problem

solving, analyzing, synthesizing, and evaluating) approach to wastewater mathematics.
Evaluation of trainee progress (preferably self-evaluation and not for grading purposes).
Solving by trainees of special wastewater treatment problems drawn from manuals and other

references.
Manipulation drills and exercises with machines having addinglisting and calculating capa-

bilities.
Application of skills and knowledg es in a field study.
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Preparation for Jobs in Wastewater Treatment

Module 7 BASIC AND RELATED SCIENCE

Length 12 to 16 hours.

Purpose To help the trainee develop a foundation for understanding the science aspects of waste-
water treatment processes.

Key 1. Plant and animal life.
Content 2. Energy in machines.
Topics 3. Energy in electricity.

4. Organic and inorganic constituents of wastewater.
5. Disease and nuisance producing organisms of wastewater.

Design Primarily for operations and maintenance staff who need to understand the fundamental
biological and science aspects of their work.

Effective Teacher-directed learning of basic science.
Training Independent, self-directed study of elements of special interest to the trainee.
Processes Presentations with transparencies relating to chemistry, biology, electricity, and machines.

Trainee observation, experimentation, manipulation of equipment, and evaluation (within
limitations of time, facilities, and trainee Interest).

instructor-trainee discussions drawing out direct experiences from the wastewater job en-
vironment.

Development of the inquiry/discovery frame of reference.
Viewing of film(s) on science aspects of wastewater treatment or control of pollution.
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Preparation for Jobs in Wastewater Treatment

Module 8 CHEMISTRY OF WASTEWATER

Length 24 to 32 hours

Purpose To help the trainee fully understand the nature and scope of the elements of science in the
handling and processing of wastewater.

Key 1. Review of the physical and chemical properties of wastewater.
Content 2. Carbon, sulfur, and nitrogen cycles.
Topics 3. The role of enzymes.

4. Hydrolysis.
5. Morphology and metabolism of organisms and indicator organisms in wastewater.
6. Applications of chemistry in the secondary treatment processes.

we7. Taxonomic relationships.

Design This module is for wastewater personnel who desire to increase their knowledge of the
science applications in their work.

Effective In-depth lectures with demonstrations by instructor.
Training Completion of chemistry experiments in mobile or plant laboratory.
Processes Study of slides of various stages of wastewater treatment.

Study plant design and layout of where chemistry functions In wastewater treatment.
Small-group analysis and discussion of the chemical reactions essential to wastewater

treatment.
Extensive use of localized, instructor- prepared transparencies, structured exercises, and

chemistry problems.
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Preparation for Jobs in Wastewater Treatment
Module 9 TREATMENT SYSTEMS

Length 40 hours (additional time may be used for observation activities).

Purpose To help the trainee acquire in-depth knowledge of the technical aspects of wastewater treat-
ment.

Key 1. Review of the systems for wastewater treatment.
Content 2. Advanced study of the chemical and biological factors that affect wastewater treatment.
Topics 3. Analysis processes used in plants where trainees are now working or expect to work:

a. Determination of Biochemical Oxygen Demand.
b. Determination of dissolved oxygen, relative stability, and chlorine demand.
c. Settleable, suspended, dissolved volatile, and total solids.
d. Chloride, pH, and hydrogen sulfide determinations.
e. Ammonia, nitrite, and nitrate nitrogen determinations.

4. Field trips as needed to gather data and information and for actual observations of treat-
ment processes.

Design For wastewater personnel who need and want to know what really happens when a valve is
turned, a gate is opened, a pump is started, or a solution is added.

Effective Pre-training test to establish be from which learning must proceed.
Training Lectures in association with transparencies, slides, or film.
Processes Directed and independent reading from manual (s) on wastewater treatment processes.

Discussions about cause-andeffect relationships.
Laboratory activities in simulated, mobile, or actual plant situations.
Clarification of the relationship of treatment processes to plant design and functions.
Exchange of ideas about treatment processes between trainees.
Field trip that will permit 6 to 8 hours in one or two plants.
Use summary discussion with question-and-answer session to close out the module.
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Preparation for Jobs in Wastewater Treatment
Module 10 LABORATORY RECORDS ANO REPORTS

Length 24 hours.
Purposes To help the trainee learn how to establish and keep the complete and accurate records re-

quired for proper wastewater treatment plant supervision and management.
To make apparent and emphasize the laboratory technician's role in the maintenance of a

high level of wastewater treatment plant efficiency.

Key 1. Nature and scope of wastewater laboratory records and reports.
Content 2. Daily laboratory work sheet: BOO data, weather conditions, temperature records. precipi.
Topics tation and hydrological data. plant effluent conform density. chlorine and other chemi-

cals used. and all items of test.
Weekly records: digester gas analysis, receiving stream survey for both above and be-
low the plant ouffall, and so forth.

4. Monthly operation report to the water pollution control agency, if required; for use of
plant superintendent in any case.

5. Use of exchange of monthly records with other plants.
6. Summation of monthly records to a maximum, minimum, and average forin.
7. Laboratory records and reports as reliable continuing record of proof of the cause, as and

if needed by the Plant Superintendent, state regulatory agencies. municipal officials.
and others.

Design Foradministrative, laboratory. and/or operations staff who must prepare. interpret. or other-
wise be conce rned about laboratory records and reports.

Effective Explanations of uses and significance of records and reports.
Training Analysis and interpretation of actual records and reports drawn from particular plants.
Processes Structured exercises In partial or complete preparation of specified reports.

Study and discussion of how records and reports are channeled and their significance at
various levels.

Smallg roup critiques of records kept an d reports made.
Discussion of rele vance of specific recordsand reports.
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Preparation for Jobs in Wastewater Treatment

Module 11 LABORATORY PROCEDURES

Length 24 hours, plus variable time for pilot studies.

Purposes To help the trainee learn and apply the laboratory techniques essential to wastewater treat-
ment.

To provide simulated or integrated project activities for those trainees who do not have lobs
wherein they can practice laboratory procedures.

Key 1. Fundamental laboratory procedures and processes.
Content a. Apparatus, reagents, and techniques.
Topics b. Expression of results.

c. Achieving precisions and accuracy in measurements, calculations, and statistical
presentations.

2. Physical, chemical, and biological assays of wastewater, effluents, bottom sediments, and
sludges.

3. Examination of wastewater for radio-activity.
4. Ancillary equipment and facilities.
S. Laboratory design criteria in particular plants.
6. Laboratory safety.

Design Primarily for the laboratory technician who needs advanced technical training in specific
procedures.

Effective Trainee self-evaluation of need for training.
Training Simulated and/or actual demonstrations of procedures.
Processes Independent study with class review of nomenclature of supplies and equipment.

Hands-on experience with supplies and equipment.
Develop understandingihrough practice of procedural step sequencing and establishment

of system.
Perform pilot study with two or three procedures in a particular wastewater plant.
Emphasize trainee-centered learning with guidance from instructor.
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Preparation for Jobs in Wastewater Treatment
Module 12 LABORATORY RESEARCH

Length 80 hours (32 in classroom; 48 in directed laboratory research).

Purposes To help trainee learn how to conduct careful, systematic, patient studies and investigations
relating to the efficiency and effectivenessof wastewatertreatment systems and processes.

To help the trainee refine and enhance his skills and abilities in the actual doing of labora-
tory research.

Key 1. Research-oriented p robl ems in wastewater treatment.
Content 2. Experimental measurement of variables.
Topics 3. Development of data in laboratory research circumstances.

4. Special problems having direct implications for the trainee.

Design Primarily for, and usually restricted to, staff who will perform laboratory research in the larg-
er wastewater plants.

Effective Explanatory Iectu res and illtistrative presentations of research methods and techniques.
Training Directed and independent study of research models and reports.
Processes Small-group application of research skills: imagination, analysis, classification, comparison,

and inference.
Use inquiry /discovery approach to develop with each trainee certain topics for study.
Each trainee design a research-oriented project.
Analysis of the experimental measurements applicable to handling variables in wastewater

treatment.
Individual or team research into a problem of immediate concern.
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Preparation for Jobs in Wastewater Treatment
Module 13 FIRST AID AND ACCIDENT PREVENTION

Length 8 to 12 hours

Purposes To help the trainee develop knowledges and skills for emergency care of injured persons.
To promote in the trainee interest in the prevention of accidents.
To firm up in the trainee attitudes that will insure h is following of safety precautions.

Key 1. Standard first aid procedures for: wounds, afflict') respiration, bandaging, immobilize-
Content lion, rescue and transfer.
Topics 2. General safety in terms of: kinds of hazards, precautions to prevent accidents, and report-

ing of accidents. "4 .
3. Fire prevention and extinguishment.

Design Fundamental to all training programs, whether for entry or upgrade trainees.

Effective Use American Red Cross multi-media first aid course with: textbook, workbook, 16mm color
Training film (Reference 8).
Processes Teaching by certified instructor.

Issue first aid certificates to trainees who pass examination.
Independent reading on accident prevention.
Viewing of film (5).
Practice use of first aid supplies and devices.
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Preparation for Jobs in Wastewater Treatment
Abdul; 14 SAFETY IN OPERATIONS AND MAINTENANCE

Length 8 to 16 h ours.

Purposes To help the trainee understand that health hazards, accidents, and preventative measures
must bee constant concern to him.

To build in the trainee solid respect for safety precautions and willingness to continually
p racti cesafety.

To help the trainee comprehend the relevance and need for safety programs and participa-
tion in them.

Key 1. Techniques for the prevention of physical injuries.
Content 2. Recognition of health hazards and practice in the use of preventive measures.
Topics 3. Reporting of accidents.

4. Plans for compensation for sickness and accident time losses.
5. Housekeeping and general maintenance for safety.
6. Special aspects of vehicular safety applicable to the job.

Design For all employees in wastewater treatment plants.

Effective Instructor lectures with transparencies applicable to wastewater plant hazards.
Training Inclass and independent study of safety reading materials, including those locally produced.
Processes Viewing of safety films with follow-up discussions.

Job-site observation of safety hazards and remedies.
Hands-on p ractice with safety devices.
Presentation s by safety expert; dialogue with trainees.

NOTE: in addition to training in safety in Modules 13, 14, and 15, there is concern about safety in all other
modules in the training program wherein specific applications may be made. Such applications relate
to mechanics of operation and maintenance. to handling of chemicals, to bacterial contacts, and to
laboratory activities.

I
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Modulo 15

Length

Purpose

Key
Content
Topics

Design

Effective
Training
Processes

Preparation for Jobs in Wastewater Treatment
SAFETY PROGRAM

16 to 20 hours.

To help experienced wastewater treatment plant operators, maintenance men, and super-
visors learn how to initiate and continually promote the safety program.

1. Responsibilities of management and staff for the safety program.
2. Organization of the safety program.
3. Elements in the program that must be continually emphasized.
4. Techniques for motivating workers to participate fully in the safety program; including

disciplinary action, if needed.
5. Maintenance of safety recordsclassification of accidents, analysis and tabulation, uses

of health and accident information.
6. Full compliance with plant, comma nity, and state regulations regarding safety.

Primarily for those foremen and supervisors having responsibility for developing and con-
tinuously conducting plant safety programs.

Classroom study of existing safety programs with explanations.
Individual or group designing of a program.
Practice by trainees in presenting safety ideas and materials.
Thorough Independent reading of OSHA materials, especially the Safety inspection Guide,

Chapter 13, of Handbook (Reference 9).
Group questioning led by OSHA expert.
Viewing of slides. transparencies, or film(s).
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Preparation for Jobs in Wastewater Treatment
Modulo 16 CLERICAL PRACTICES

Length 24 to 64 hours (range determined by abilities of trainees).

Purposes To help the trainee learn how to routinely perform the fundamental clerical practices and
procedures.

To help the trainee develop the clerical knowledges and skills that are unique to the office
services required to maintain and operate a wastewater treatme nt plant.

Key 1. Review of basics: comparing, verifying, proofreading, posting, computing, sorting, etc.
Content 2. How to establish and maintain office routines and schedules.
Topics 3. Meeting the public in person and by telephone.

4. Handling incoming and outgoing mail.
5. Preparation of tables. reports. requisitions, and other matter.
6. Composition of routine correspondence and memorandums.
7. Using references and other sources of information.
8. Operation of adding-listing, calculating, and duplicating machines.

Design Primarily for individuals doing routine clerical office tasks in the wastewater treatment field.

Effective intensive classroom and independent study and practice with civil service type materials.
Training Hands-on, learning by doing, activities; utilize real materials and jobs.
Processes Varied homework in terms of individual trainee needs.

Practice with clerical equipment and machines to the extent possible.
Pre-test, then evaluate with the trainee-his daily progress toward pre-determined skill goals.
Simulate office clerical procedures and tasks.
Utilize film(s), film strips. etc.
Minimal lecturing; emphasize trainee participation.
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Module 17

Preparation for Jobs in Wastewater Treatment
TYPEWRITING APPLICATIONS

Length 50 to 90 hours (range due to whether trainees must startwith Item 1, 2, or 3 below).

Purposes To help the trainee review his knowledges and manipulative tec hniques in typewriting.
To help the trainee develop specific skills in the applications of typewriting in the office ser-

vice aspect of wastewater treatment plant operations and maintenance.

Key 1. Fundamentals of typewriting with rapidity and control.
Content 2. Practice in typewriting the simpler materials of wastewater operations and maintenance:
Topics memorandums, short letters, uncomplicated forms, reports with limited tabulations, etc.

3. Practice in typewriting more difficult materials of wastewater operations and main-
tenance: more complicated letters and forms, lengthy reports, statistical tabulations,
and the handling of unfamiliar materials.

4. Mastery of the technicalities related to production of much typewritten material with such
unique elements as wastewater formulas, abbreviations, symbols, and format styles.

Design For Clerk Typist, Storekeeper, Laboratory Technician, or others who need typewriting ability
in the performance of jobs.

Effective Selective practice techniques to promote indieidUalized, rather than mass, procedures.
Training Trainee progress through routine practice materials under domination of instructor signals.
Processes Actual wastewater work exercises brought in from the plant to promote interest.

Problem assignments completed under the pressure of time.
Trainee selection of learning materials based on his own needs.
Trainee practice in composing material at the machine.
Emphasize remedial practice until ability to handle move to problem typewriting is de-

veloped.
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Preparation for Jobs in Wastewater Treatment
Module 1. RECORDS MANAGEMENT

Length 24 to 48 hours.

Purposes To help the trainee team or review the principles of alphabetic and subject filing, as the
basis forcierical work in wastewater treatment plants.

To help the trainee develop the specific skills and unique knowledges required for manag-
ing wastewater plant operations, maintenance and administration records.

Key 1. Fundamentals of alphabetic and subject filing methods.
Content 2. Essentials in the organization and control of the records system for a wastewater treat-
Topics ment plant.

3. Procedures for retention, review, and disposal of filed materials.
4. Microfilm, mechanized, and electronic devices for interpretation and control of infor-

mation.
5. Observation and practice in the use of systematized records programs for wastewater

treatment plants.

Design Primarily of value to the Clerk Typist and Storekeeper.

Effective Hands-on practice with actual or simulated filing materials and equipment.
Training Directed or programmed study of filing rules and fundamental procedures.
Processes Viewing and follow-up with filmstrip set material.

Instructor presentations and explanations of.filing systems; alphabetic, subject, numeric,
etc., as applicable to wastewater field.

Analysis of control of files; particularly the disposal of records.
Exploration of techniques for selecting and obtaining tiling equipment and supplies.
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Preparation for Jobs in Wastewater Treatment
Module 19 RECORDKEEPING AND INVENTORY CONTROLS

Length 24 to 48 hours (24 hours is required for each of the Purposes below).

Purposes To help the trainee acquire entryjob skill in the procedures for keeping financial records;
to introduce him to the fundamental elements of accounting.

To help the trainee acquire entry-job skill in maintaining wastewater plant inventory records
and controls.

Key 1. Principles of recordkeeping applicable to wastewater treatment plant operations and
Content maintenance.
Topics 2. Requisitioning, receiving, identifying, inspecting. verifying of supplies and equipment In

terms of quantity, quality, and adherence to specifications and standards.
3. Storing and issuing of materials, supplies, tools, and equipment: maintenance of inven-

tory.
4. Preparation of financial reports: compilation of records and reports of materials used,

spoilage or other losses, inventory adjustments. and refusal of shipments.
5. Uniform system of accountsfor wastewater treatment plants.

Design For the Storekeeper and supervisors or other administrators responsible for inventory.

Effective Instructor-directed completion of stock control practice set.
Training Explanations of wastewater applications with transparencies of plant records, stock control
Processes forms. requisitions, reports. etc.

Reading assignments in general recordkeeping textbook materials.
Follow-up disucssions of reading done by individuals.
Simulated problem in inventory control with actual wastewater plant forms and other ma-

terials.

Ow
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Preparation for Jobs in Wastewater Treatment
Module 20 RECORDS FOR OPERATIONS AND MAINTENANCE

Length 20 hours.

Purposes To help the trainee learn how to keep the records required for writing treatment plant effi-
cency reports.

Key To help the trainee learn how to keep the records required for preventive and corrective
Content maintenance.
Topics 1. Development of systems for evaluation of plant performance and controlling mainte-

nance costs.
2. Operation records.

a. Daily: operator's worksheet, operator's log, laboratory worksheet.
b. Weekly: lubrication record, digester gas analysis, receiving stream survey.
c. Monthly: report to the water pollution control agency, report to administration.
d. Annually: summation report showing maximum, minimum, and average data.

3. Equipment records; plant manual, equipment inventory, maintenance data card, work
requisition form.

4. Laboratory records on flow, solids, SOD, etc.

Design For workers in plant operation and in plant maintenance who need understanding of records
in moving upward in plant job categories.

Effective Pre- testing and identification of trainee needs.
Training Completion of structured exercises with plant records.
Processes Critique of records in a particular plant and uses made of those records.

Instructorlectures in association with reading from wastewater manuals or textbooks.
Discretionary reading from manuals other than the basic text material forthe class.
Compare nature and scope of records in older plants with the newer ones.
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Preparation for Jobs in Wastewater Treatment
Module 21 FINANCIAL REPORTS

Length 24 hours.

Purpose To help the trainee learn how to prepare and interpret the financial reports essential to waste-
water treatment plant management and administration.

Key 1. Style and format of financial reports.
Content 2. Sources of financing and preparation of reports relative to:
Topics a. Revenue from taxes, contributions in aid of construction, sales of bonds, etc.

b. Revenue from customers (wastewater rates).
3. Allocation of costs as bases for p reparation of rate schedules or other purposes.

a Allocation of operating costs.
b. Allocation of capital costs.
c. Allocation of personnel costs.
d. Determination of benefit-cost ration.

4. Preparation of annual budget requests and annual financial reports to the administration.

Design For plant supervisors and superintendents who must work with budgets and financial report-
ing.

Effective Seminar experiences in the formation of budg els and interpretation of reports.
Training Small group study of co-workers' materials.
Processes Synthesis of ideas.

Practice in simulated decision-making on financial concerns in wastewater plants.
Transactional analysis aspects of wastewater accounting and financing.
Determination of how and when to u se cost reduction techniques.
Application of budget appraisal precedures.
Use of tables and graphs to present financial data.
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Preparation for Jobs in Wastewater Treatment
Module 22 CARE AND USE OF TOOLS

Length 16 to 24 hours.

Purpose To help the trainee become familiar with both hand and power tools and to begin the develop-
ment of ability to use them.

Key 1. Hand tools.
Content a. Measuring and layout.
Topics b. Striking tools.

c. Screwdrivers.
d. Wrenches and pliers.
e. Drilling and boring tools.
f. Saws.
g. Hand rods.

2. Power tools.
a. Drilling.
b. Turning.
c. Milling.
d. Grinding.
e. Shaping.
f. Power rods.

3. Use of patterns, dies, jigs, fixtures, cutters, gages, etc.
4. use of special electrical and plumbing tools.

a. Voltmeters and ammeters.
b. Micrometers.
c. Portable pumps.
d. Grease guns.

5. Responsibility for use and care of tools.
6. Safety measures and precautions in the use of both hand and power tools.

Design For workers in entry jobs such as Laborer or Mechanic Helper and others for the first time in
jobs in a wastewater plant.

Effective .Emphasize both directed and individual learning of terms and nomenclature.
Training Instructor presentations with transparencies of tools, both hand and power.
Processes Oberservation of safety film(s) and follow-up discussions in small groups.

Observation of films and slides provided by power-tool manufacturers.
Study of instructor-prepared hand and power tool materials with wastewater applications.
Hands-on manipulation of tools.
Test knowledge of tools and their uses.
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Preparation for Jobs in Wastewater Treatment
Module 23 BUILDINGS AND GROUNDS MAINTENANCE
Length 24 to 32 hours.

Purposes To help the trainee understand the tasks and the repetitive work schedule required to keep a
wastewater plant in top condition.

To promote growth of pride in the trainee as he contributes to the maintenance of a valuable
facility.

Key 1. Custodial work in the plant.
Content a. Supplies and tools.
Topics b. Floors, walls, ceilings, and windows.

c. Light fixtures, radiators, and air conditioners.
d. Care and upkeep of cleaning equipment.
e. Disposal of contaminated and general waste materials.

2. Adjusting heat and ventilation.
3. Custodial work outside the plant.
4. Simple repairs and adjustments both in the plant and outside.
5. Reporting of wear-and-tear, damage, etc.
6. Safety.

a. General practices.
b. Disaster/fire safety.

Design For the Custodian or Laborer new to employment in a wastewater plant.

Effective Instructor explanations of uses of supplies and equipment.
Training Hands-on learning with supplies and tools of the job.
Processes Instructor presentations with slides or transparencies to show job problems and situations.

Directed reading from manuals, bulletins, procedural statements, etc.
Question-and-answer sessions on "ways of doing".
Practice in following directions and adhering to repetitive routines.
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Preparation for Jobs in Wastewater Treatment
Module 24 PREVENTIVE AND CORRECTIVE MAINTENANCE

Length 32 to 40 hours.

Purposes To help the trainee gain the most basic knowledg es and skills required in the doing of main-
tenan ce work.

To help the trainee fully understand the importance of his role in keeping the plant at peak
efficiency.

Key 1. The tools of maintenance.
Content 2. Stocking of materials for maintenance.
Topics 3. Planned and preventive maintenance program and schedule.

a. Draining of tanks and channels.
b. Combating corrosion.
c. Checking of float and electrode switches.
d. Inspecting and lubricating: pumps, gates, valves, meters, and electric motors.

4. Break-down and emergency maintenance.
a. Unplugging of pipelines, pumps, and valves.
b. Repair of conversion and readout instruments and controls.

5. First aid and accident prevention; particularly what to do in case of electric shock.

Design For plant operators as well as plant maintenance people. In particular, the design empha-
sizes the ways and the extent to which plant operation is dependent upon good plant
maintenance.

Effective Instructor analysis of maintenance processes and procedures with q uestion-and-answer f 01-
Training low-up.
Processes Instructor-trainee study of specific tasks in maintenance and scheduling thereof.

Simulation of maintenance problems with solutions to be determined by the trainee or a
small group of trainees.

Explanations by trainees of the steps to take and key paints in performing particular main-
tenance tasks.

Use smoke-out questions by instructor to make certain that trainees fully understand.
Utilize film(s), slides, and transparencies.
Hands-on practic in basic tasks.
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Preparation for Jobs in Wastewater Treatment

Module 25 MECHANICAL MAINTENANCE

Length 40 hours.

Purpose To help the trainee learn the detailed procedures and techniques of keeping plant machinery
in top working condition.

Key 1. Manufacturer's design of machine in relation to maintenance of it.
Content 2. Working relationships between plant mechanics and plant operators.
Topics 3. Use and care of repairs hop facilities.

4. Pump packing; lubrication; shut down and start up.
5. Electric motorsand electrical controls.
6. Belt and chain drives; couplings.
7. Valves and gates.
8. Controlling mechanical maintenance with records and cumulative data.
9. Safety precautions around machinery.

Design To provide in-depth. advanced knowledge and ekill development for plant mechanics and
operators. Directed toward individual growth that will result in job advancement.

Effective Intensive presentations by instructor.
Training Presentations by "expert" plant mechanic.
Processes Directed and independent reading of plant manual and machinery manuals.

Use job instruction training approach with "telling alone" demonstrations of how to make
repairs.

Explanation and demonstration of how a mechanical device worksa pump or a valve, etc.
Utilize pictures, slides, transparencies, mock-ups.
Small-group discussion of salient point or points in each illustration of maintenance.
Hands-on practice with instructor or supervisor inspecting results of work done.
Use of inquiry-discovery technique with symptons of mechanical malfunction and deter-

mination of needed repairs.

72



Preparation for Jobs in Wastewater Treatment
Module 26 GAS AND ARC WELDING
Length 32 to 56 hours (32 hours for achievement of ability in oxyacetylene welding; 24 additional

hours in arc welding).

Purposes To help the trainee learn the fu ndamentais of oxyacetylene welding and develop minimal skill
in the use of the cutting torch.

To help the trainee learn the fundamentals of arc welding and develop minimal skill striking
an arc, running a bead, and making flat butt welds.

Key 1. Safety and orientation to welding.
Content 2. Types of welding equipment; care and uses.
Topics 3. Oxyacetylene welding.

a. Adjusting valves, gauges, and flames.
b. Use of the cutting torch.
c. Fusion welding.
d. Braze welding.

4. Arc Weldi ng.
a. Sources of eiectricty and the welding circuit.
b. Starting an arc and running beads.
c. Butt, fillet, and corner welds.
d. Welding beads and joints on pipe:
e. Position welding.

5. The u pique hazards in welding and safety measures required to overcome them.

Design For the person who wants to learn a special skill to broaden his ability as a plant mechanic or
to enable him to advance by means of a job as a welder.

Effective Instructor demonstrations to the whole class, smaller groups, and individuals.
Training Approach the teaching-learning through brief job units that are focused on actual perfor-
Processes mance.

Substantial hands-on use of welding equipment and materials.
Independent study of handbooks, equipment bulletins. etc. Time the only limitation.
Trainee performance measured against a review of the demonstration by the instructor.
Theory and technology of welding expanded In terms of time available and ability of the in-

dividual trainee.
Evaluation accomplished in questionand-answer sessions without pressure and by observa-

tion of the work done by each trainee.
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Preparation for Jobs in Wastewater Treatment
Module 27 ELECTRICAL MAINTENANCE

Length 32 to 56 hours.

Purpose To help the trainee become acquainted with the fundamentals of electricity, the basic types
of testing equipment, and practices in electrical maintenance.

Key 1. Electrical terminology.
Content 2. Applications of mathematics.
Topics 3. Fundamentals of blueprint and electrical diagram reading.

4. Types of electricity.
5. Ohm's Law and powerformulae.
6. Types of circuits.
7. Use and maintenance of hand tools and testing equipment.
8. Types of electrical cables; installation and maintenance.
9. Electric motors and electro-mechanical machinery.

10. Electrical safety in both installation and maintenance.

Design For the person who wants to broaden his ability as a plant mechanic or operator; orwants to
move into a lob in the electrical specialization, asan Electrician I.

Effective Instructor demonstrationsand explanation with a minimum of lecturing.
Training Use job instruction sheets to direct trainees in individualized study and work on small units.
Processes Motivate each trainee to search out the additional information needed jor solving electrical

problems.
Instructor outline the electrical experiment; trainees perform the experiment in laboratory

or simulated circumstances.
Move from the simple to the complex in terms of the trainee's ability and interest.
Trainees view film(s); transparenciesand slides, both commercial and instructor-made.
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Preparation for Jobs in Wastewater Treatment

Module 28 PLUMBING MAINTENANCE

Length 32 to 56 hours.

Purpose To help the trainee develop the knowledges, and abilities required for him to handle the
practical tasks of plumbing work.

Key 1. Plumbing supplies, tools, and equipment.
Content 2. Pipe and pipe fittings; measuring, cutting, and threading pipe.
Topics 3. Wastewater pumps; characteristics and capacities; pump maintenance.

4. Couplings and valves; stem and hydraulic; valve maintenance.
5. Pipelines, sludge lines, couplings, and valves.
6. Testing for leaks and malfunctions.
7. Safety precautions essential to plumbing.

Design For plant operators, plant mechanics, and others who want to broaden their knowledges
and skits for doing jobs they hold, or to which they hope to advance.

Effective Emphasize explanations and demonstrations over lectures.
Training Use hands-on and simulated exercises in laying out plumbing lines, cutting pipe, threading
Processes pipe, and so forth.

Instructor demonstration and trainee imitation for use of small tools and supplies.
Trainee practice in identification of plumbing supplies and stating of uses of supplies.
Directed reading applicable to plumbing wastewater plants.
Independent study of plumbing in general to broaden base of the trainee's ability.
Trainees studyslides and transparencies and pictures from supply house catalogs, etc.
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Preparation for Jobs in Wastewater Treatment

Module 29 MINTING AND OTHER PROTECTIVE MAINTENANCE

Length 32 to 56 hours.

Purposes To help the trainee gain knowledge of the many and varied factors in the use of protective
coatings.

To help the trainee develop basic and specific skills in the application of protective coatings.

Key 1. Types of paints and their characteristics.
Content a. Composition. c. Properties.
Topics b. Application conditions. d. Usages.

2. Colorcodes and standards; industrial use of color.
3. Surface preparation and pretreatment.
4. Paint application methods.

a. Hand tools.
b. Power equipment.
c. Mixing, matching, and blending.
d. Ladders, scaffolding, and swing stage equipment.

5. Requisitioning of materials and tools; storing thereof.
6. Standards and quality workmanship in painting.
7. Safety and health considerations.

a. Hazards from equipment and dust during surface preparation.
b. Fire and health hazards from solvent vapors.
c. Safety equipment recommendations.
d. Air pollution concerns.
e. Possibility of unique physical and/or mental reactions to paints and thinners.

Design For the trainee who wants to pursue a career in the specialization of painting. The thrust is
toward making the skill most applicable in wastewaterplants.

Effective instructor explanations with illustrative slides, transparencies, paint samples. etc.
Training Directed and independent reading of selected portions of textbooks and manuals.
Processes Emphasis on demonstrations such as: wielding a brush, applying putty, loading a caulking

gun, priming of knots, tinting paint, cleaning a brush. etc.
Divide trainees into work crews for simulated or actual painting practice.
Paint crews critique the work of other crews as well as their own work.
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Preparation for Jobs in Wastewater Treatment

Module 30 AUTOMOTIVE EQUIPMENT MAINTENANCE

Length 24 hours.

Purposes To help the trainee learn how to perform the essential and fundamental tasks in the routine
care of automotive equipment.

Key 1. introduction to routine maintenance of equipment with which the trainee will work: dump
Content truck, fork lift, tractor.
Topics 2. Engine parts: remove, check or service, and replace:

a. Thermostat. d. Battery.
b. V-belts. e. Spark plugs.
c. Air cleaner. f. Other.

3. Check, test, change, or otherwise service.
a. Oil and oil filter. c. Tires.
b. Antifreeze solution. d. Hydraulic fluid.

4. Tools required such as small hand tools, grease g uns, etc.
5. Washing, polishing, and other cleaning procedures.
6. Refueling and other general practices.
7. Safety precautions.

Design For the Automotive Equipment Operator who is responsible for care of the equipment he
drives. For others, such as, the Laborer and Custodian, who may have equipment main-
tenance as a part of their jobs.

Effective Instructor explanations and. demonstrations.
Training Reading from equipment manuals on maintenance.
Processes Study of pictures, slides, transparencies.

Hands-on introduction to small tools, grease guns. antifreeze testers, hydrometer, etc.
Study of auto motive charts for key points in lubrication and otherequipment care.
Simulated or actual practice in the recognition of automotive problems or malfunctions.
Analysis of actual procedures followed in keeping maintenance records on such equipment

and reporting need for repairs.
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Preparation for Jobs in Wastewater Treatment
Module 31 WASTEWATER PLANT OPERATION

Length 24 to 32 hours.

Purposes To promote development of substantial appreciation of the importance of proper waste-
water collection, treatment, and disposal. .

To help the trainee learn the proper methods and procedures for operating a wastewater
treatment plant.

Key 1. Responsibilities of treatment plant operators.
Content 2. Types and characteristics of wastewater.
Topics 3. Wastewater collection system.

4. Primary treatment O'wastewater.
5. Design and operation of two-story tank units.
6. Fundamentals of sludge digestion.
7. Secondary treatment of wastewater treatment.
8. Uses of chlorine in wastewater treatment.
9. Routine tests of treatment plant efficiency.

10. Special elements of health and safety.

Design A foundational module of training for wastewater plant operators and maintenance me-
chanics. Also valuable in various ways for other plant staff.

Effective in-depth lectures.
Training Class study and independent reading of wastewater treatment manuals, association yet--
Processes books. etc.

Guided discussions and question-and-answer sessions.
Viewing of films with informal follow-up.
Study of slides and transparencies.
Solving of exercises and problems.
Use of tables, graphs, and other data presentations.
Ahatysis of plant designs and specifications.
Field observations.
Formulation of basic understandings about wastewater treatment.
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Preparation for Jobs in Wastewater Treatment
Module 32 WASTEWATER TREATMENT

Length 24 to 32 hours.

Purposes To help the trainee with a background in wastewater plant operation to gain additional in-
formation that is more advanced and technical.

To help the trainee upgrade his specific skills and functions more effectively in either treat-
ment operations or plant maintenance.

Key 1. Physical, chemical, and other characteristics of wastewater.
Content 2. Advanced principles and techniques of primary treatment and sludge digestion.
Topics 3. Contact aeration.

4. Biological stabilization ponds.
5. Determination of operating procedures and results.
6. Measurement of wastewater flow.

Design For all plant personnel who have not yet reached the level of understanding of wastewater
treatment that is represented by this module. For the worker who knows the "how" of his
job, this module will give him much of the "why." Module 31, Wastewater Plant Operation,
should be prerequisite.

Effective Study of the manuals that specialize in wastewater treatment.
Training Instructor presentations with much questioning of trainees over what they have read and
Processes experienced in their work.

Analysis of applicable pictures, charts, graphs, etc.
Viewing of films, slides, transparencies in association with instructor pointing up of details.
Instructor-trainee analysis of behavioral objectives in relation to operational procedures.
Use drill exercises to build vocabulary and wastewater terminology.

79

75



Preparation for Jobs in Wastewater Treatment
Module 33 WASTEWATER COLLECTION SYSTEMS

LEngth 24 to 32 hours.

Purposes To help the trainee with a background in wastewater plant operation better understand the
total plan for collection, treatment, and disposal of wastewater.

Key 1. How the wastewater collection system works.
Content 2. Materials used in building a wastewater collection system.
Topics 3. Construction of wastewater lines.

4. Design and operating features of collection systems.
5. Pumping of wastewater.
6. Collection system operation and maintenance.
7. Special elements of health and safety.

Design For the plant worker whose perception of his job will be rounded out by understanding of
wastewater (sewage) collection. Usually not a required module in the training of pint
workers.

Effective Multi-media approach to maintain interest of people not required to know the material
Training presented.
Processes Informal discussions with sensitizing patterns.

Presentations of local information by wastewater collection supervisor or superintendent.
Data gathering to show direction of growth in need for expanded collection system; ways to

meet that need.
Discretionary reading by trainees.
Oral reports on reading done and data gathered.
Viewing of film on how sewers are built.
Committee group presentation of the history of wastewater collection and treatment.
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Module 34
Length.'
PurpoIstse

Key
Content
Topics

Design

Effective
Training
Processes

,ta . Preparation for Jobs in Wastewater Treatment

SLUDGE DIGESTION

24 to 32 class hours plus field trip.
To help the trainee gain advanced technical knowiedges relative to treating and handling

wastewater plant sludge.

1. Reasons for sludge digestion.
2. Sludge treatment methods.
3. Types of digestors.
4. Digester controls and test interpretation.
5. Operational checks and sampling schedules.
6. Operational and maintenance problems.
7. Sludge disposal.
8. Gas from sludge digestion.

a. Composition and quantity.
b. Utilization of sludge gas.
c. Hazards and safety measures in sludge gas utilization.

Primarily an in-depth, concentrated, "short course" kind of module to expand the abilities
of experienced plant operators and supervisors. Module 32, Wastewater Treatment, should
be prerequisite.

Relatively extensive reading by trainees prior to class sessions.
In-depth explanations and interpretations by the instructor: correlated with reading by

trainees.
Pre- and post-tests to point up the extent of acquisition of information by trainees.
Structured exchanges of informatiOn between trainees, based on their plant experience.
Viewing of film(s), slides, pictures, and transparencies.
Preview by instructor prior to field trip.
Formulation of lists of information to be sought and questions to be answered during field

trip: these developed in small group sessions.
Field trip to sludge digestion facility.
Instructor-directed, follow-up discussion of the field trip experience.
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Preparation for Jobs in Wastewater Treatment
Module 35 OPERATION OF AUTOMOTIVE EQUIPMENT

Length 40 hours.

Purposes To help the trainee learn how to operate one or more types of automotive equipment.
To help the trainee understand that safety must be a constant concern with moving vehicles.

Key 1. Automotive equipment operation theory.
Content a. Engine. gears, instruments.
Topics b. Differences between gasoline and diesel equipment.

c. Transmissions; shifting aids; gear trains.
2. Vehicle inspection routines.

a. Checking oil, fuel. tires. lugs. lig hts..
b. Checking warning devices; fire. first aid, and other safety equipment.
c. Before and after start inspections.

3. Basic vehicle operating techniques.
a. Starting the engine.
b. Putting the vehicle in motion.
c. Steering; use of mirrors.
d. Use of brakes.
e. Stopping, backing, parking, and emergency measures.

4. Loading, hauling, dumping.
5. Over-the-road driving.
6. Attitudes required for adherence to vehicle safety rules.

Design For the already hired. or about to be hired, Automotive Equipment Operator. Also. for other
wastewater plant workers who operate automotive equipment in their jobs,

Effective Classroom instruction by means of multi-media.
Training Trainees view films to develop the visual search patterns essential to perceptive driving.
Processes Small-group discussion sand interpretations of potential hazards in maneuvering equipment.

Part-task performance of tasks and procedures.
Monitored vehicle operation in simulator or at wheel of the automotive equipment.
Vehicle maneuvering practice at the work site or on the street or highway.
Independent study; instructor-directed meaningful individualization of remedial. review, and

enlargement activities in respo nse to evident needs of the trainees.

..
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Preparation for Jobs in Wastewater Treatment
Module 38 ELECTRICAL SYSTEMS

Length 40 to 48 class hours plus observation and/or hands-on practice.

Purposes To help the trainee understand the principles of electricity and electronics applied in waste-
water treatment plants.

To introduce the trainee to electronic control of the treatment processes and electrome-
chanical machinery.

Key 1. Behavior of electrons.
Content 2. Electrical circuits.
Topics 3. Measuring instruments.

4. Electric motors.
5. Transistors, diodes triodes, and printed circuits.
6. Solid state electronic devices.
7. Vacuum tubes and their uses.
8. Diagnostic methods in electronic technology.
9. Design of electronic devices in systems.

10. Applications in control of wastewater treatment.
Design For electricians, operators, maintenance mechanics, and supervisros who need to know the

electrical principles basic to the control system used in the wastewater plant.

Effective Step-by-step instruction to guide trainees through study of the technology for which they
Training may have less than adequate backgrounds.
Processes Relate presentations to plant experience of the trainees so they will make daily correlations.

Trainee study and exercise-completion with workbook kinds of text material; programmed
textbook-workbook isgood.

Use numerous illustrations, particularly from pictures, diagrams, and transparencies.
Develop study-work projects for "buddy" teaching in teams of trainees.
Constantly use summaries, review, and informal testing procedures to insure that trainees

keep up with the pace of instruction.
Provide trainee access to essential electronic equipment in a simulated laboratory situation

or from time-to-time at a plant, for observation and hands-on experience.
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Preparation for Jobs in Wastewater Treatment
Module 37 INSTRUMENTATION

Length 40 class hours plus a plant visitation.
Purposes To help the trainee acquire a foundation in the basic principles of instrument application.

Key 1. Principles of instrumentation; measurement and control; man as a systems component.
Content 2. Industrial control theory; final control elements and actuators.
Topics 3. Specific processes in control of: .

a. Pressure. e. Humidity.
b. Temperature. f. Gravity.
c. Liquid level. g. Viscosity.
d. Flow. h. pH factor.

4. Elements in system stability.
a. Transducers.
b. Recorders and integrators.
c. Disturbances in the closed loop.
d. Telemetering.

5. Instrumentation drawings.
6. Wastewater treatment plant instrumentation design.
7. Instrument maintenance and repairs.
8. Systems analysis and checking for wastewater treatment process control.

Design For plant operators, maintenance mechanics, electricians, and supervisors in the newer,
more sophisticated plants. Module 36, Electrical Systems or the equivalent, is prerequisite.

Effective Study by trainees of material abstracted or adapted from larger sources to provide minimal
Training reading for effective learning.
Processes Instructor presentations to make instrumentation directly applicable to wastewater treat-

ment, clearly and briefly.
Maximize use of overhead projection of graphics.
Discussion presentation by working "expert" from a plant; structured by instructor.
Analysis and interpretation of instrumentation drawings.
Trainee preparation of instrumentation designs and drawings; critiques by other trainees

and by the instructor.
Instructor preview followed by group visitation of plant with effective instrumentation system.
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Preparation for Jobs in Wastewater-Treatment

Module 38 PRINCIPLES OF PLANT MANAGEMENT

Length 24 to 40 hours.

Purposes To help the trainee learn how to act effectively and function efficiently as a foreman, super-
visor, or superintendent.

To help the trainee develop a high level of management - mindedness and leadership skills.
To help the trainee learn how to earn his pay as a decision - maker.

Key 1. The supervisor's jobpast and present.
Content 2. Making the transition from worker to manager.
rooks 3. Planning and organizing work.

4. Managing time and delegating your work.
5. Giving directions and orders; supervising employlie performance.
6. Motivating, disciplining, handling complaints and grievancesof workers.
7. Establishing and maintaining the safety program.
8. Anatomy of a decision.

Design For those in leadership roles who need to Improve their ability to lead, motivate, and super-
vise subordinates.

Effective Extensive discretionary reading from the many management source materials.
Training Carefully structured lectures by instructor to cover salient points in the minimal time that
Processes is available. .

Pre -and post-testing, with follow-up, to insure understanding of the salient points.
Application of self-evaluation techniques in effort to know one's self as a part of understand-

ing and supervising others.
Demonstrations of ways to distinguish between the effects of a problem.
Analysis of the causes of problems which require management attention.
Develop the "management by objectives" approach and techniques.
Individual and small-group debision-making with "management action problems,"
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Preparation for Jobs in Wastewater Treatment

Module 39 PROCUREMENT OF MATERIALS AND EQUIPMENT

Length 24 hours.

Purpose To help the trainee learn how to deal with the formal and detailed procedures for the procure-
ment of materials and equipment.

Key 1. Economies resulting from effective requisitioning and purchasing.
Content 2. Evaluation and review of replacement needs.
Topics 3. Centralization versus decentralization of the purchasing function.

4. Steps in ordering and receiving materials, supplies, and equipment.
a. Establishing specifications.
b. Initiating the ordering and buying procedures.
c. Investigating and negotiating.
d. Placing and following up the order.
e. Receiving and storing.

5. Other aspects of procurement.
a. Maximizing interchangeability of parts and equipment.
b. Overcoming delays in purchasing and delivery.
c. Handling return of unsatisfactory items.
d. Confusion in trade names, brands, and grades; buying on basis of adaptability.
e. Special care and attention in stocking such items as grease, oil, paint.

Design For any person in wastewater treatment who can do his job better because he has knowledge
of how materials and equipment are acquired and understanding of the interactions be-
tween units having responsibility for procurement.

Effective Instructor-trainee study and analysis of the formal and informal procedures for obtaining
Training and stocking materials and equipment.
Processes Explanation of reasons for and uses of the established practices, forms, and channels used

in procurement.
Independent and small-group study of the sales manuals of suppliers and manufacturers.
Structured investigation of products and prices for comparison purposes.
Discretionary reading in references dealing with requisitioning, ordering, follow-up, and

receiving practices in any industry.
Practice in completing of forms used in the procurement process.
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Preparation for Jobs in Wastewater Treatment
Module 40 SUPERVISION OF MAINTENANCE
Length 24 hours.

Purpope To help the trainee learn supervisory "know hoe and applications in treatment plant main-
tenance.

Key 1. The supervisor's job.
Content a. Selection of a maintenance s upervisor.
Topics b. Specific duties of &supervisor.

2. Scope of the supervisor's responsibilities.
a. Responsibility forthe maintenance crew.
b. Responsibility for materials, tools, and equipment.
c. Responsibility for safety and good health.
d. Interactions with operations staff and the superintendent.

3. Supervising maintenance men at work.
a. Waht a man expects of his foreman or supervisor.
b. Maintaining the quality of maintenance work.
c. Making the Maintenance plan and schedule work.
d. Using budget and cost controls in getting work done effectively.

4. On-the-job training and supervising of work experience in the direction of career growth
for subordinates.

5. Evaluation of foremanship and supervision.

Design For seasoned maintenance personnel who are already in supervisory jobs or are being
groomed forsuch responsibility.

Effective Clear and brief presentations by instructor.
Training Study of brochures, booklets, and manuals relativeto supervision.
Processes Discretionary or selected reading from books and other references on supervision in general.

Viewing of film(s) on supervisorytechniques.
Follow-up discussion and critique of the film(s)
Exchanges of ideas between trainees with some supervisory experience; or problems of that

day.
Simulate conditions or use structure experiences in the recognition of supervisory problems

and potential problems.
In small groups, exercise the dynamics of solving certain problems in supervision of main-

tenance.
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Preparation for Jobs in Wastewater Treatment
Module 41 SUPERVISION OF CONTRACTED WORK

Length 16 to 24 hours.

Purpose To help the trainee understand and deal with fundamental concerns and problems in the
completion of contract work.

Key 1. Adherence to contractual agreements an d specifications.
Content a. Structure and machine drawings and blueprints.
Topics b. Detailed descriptions of supplies, materials, and equipment.

c. Maintaining of deadlines; penalties for time lost.
2. Channels of authority in the doing of contract work.
3. Qualifications of contractors in relation.to supervision required.
4. Keeping the plant operative when contracted repair work is in progress.
5. Supervisory aspects of fixed and unit-price contracts.
6. Responsiblity for workmanship and quality of materials used; safety and health.
7. Inspections and approvals.

Design Primarily for the senior maintenance or operations people who want to sharpen and update
their supervisory skills in this special area of work.

Effective The'emphasis must be on techniques for drawing out information from isolated and often
Training difficult-to-find sources.
Processes Study of selected references from among many plant design materials and equipment in-

stallation manuals; much adaptation to local needs.
Small-group discussions aimed at particular topics in the area of contract work.
Question-and-answer sessions based on experiences of the senior trainees.
"What I think about supervision of the work I do" comments by a contractor and responses

to questions.
"What I think about the contract work I have supervised" comments by a plant supervisor

or city engineer and responses to questions.

1
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Preparation for Jobs in Wastewater Treatment

Module 42

Length 24 hours.

PLANT REGULATION AND QUALITY STANDARDS

Purposes To help the trainee who is responsible for wastewater treatment plant supervision and man-
agement to comprehend the full scope and nature of the regulations and standards with
which he should be concerned.

To help the trainee learn how to deal with the social, economic, and political forces bearing
on compliance with regulations and the meeting of qualitystandards

Key 1. Importance of wastewater treatment controls relating to nuisance elements, diseases,
Content accidents, and so forth.
Topics 2. Organization, administration, and enforcement aspects of insuring compliance with

regulations and other desirable controls.
3. Wastewater and its relation to public health.

a. Wastewater irrigation and sludge usage.
b. Effluent disinfection.
c. Waste reuse.

4. Natural and non-engineering restraints on wastewater treatment systems.
S. Cost of compliance with regulations and quality standards.

Design For the wastewater treatment worker who has concern for regulation and quality standards,
either as a part of his job or as the result of personal assumption of responsibility for en-
vironmental control.

Effective Trainee reading and analysis of printed regulations; federal, state, and local.
Training Accumulation of data relative to relation of quality standards and extent to which plants
Processes meet those standards; this done bysmall groups. , vLimited presentations by instructor.

Reliance upon instructor-directed discussions and question-and-answer sessions.
Structured, multi-media presentation by representative of health department or water quality

board.
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Preparation for Jobs in Wastewater Treatment

Module 43 EMPLOYMENT AND TRAINING OF STAFF

Length 24 hours.

Purposes To help the trainee understand the fundamental principles and practices in manpower de-
%

velopment and training.
To help the trainee become acquainted with the manpower development and training avail-

able in the wastewater field.
To help the trainee develop ability to motivate and direct employees in their acquisition of

skills and abilities through training and work experience.

Key 1. Principles and practices in manpower planning.
Content 2. Relation of human resource development to water pollution control.
Topics 3. Classification and descriptions of wastewater treatment plant jobs.

4. Kinds of training required and existing facilities for such training.
5. Vertical and lateral development in careers in wastewater.
6. Role of the supervisor in the initial employment of people.
7. Role of the supervisor in recommending training outside of the plant.
8. Role of the supervisor in on-the-job training.

Design An innovative "cram" type module of training in how to create an environment in which sub-
ordinates can develop and grow careerwise.

Effective Instructor-directed-review of wastewater treatment as a career field.
Training Selected and discretionary reading relative to hiring, counseling, and training programs and
Processes practices. .

Simulated role playing in employer-employee interactions aimed at career development.
Sharing of experiences about how good employment and training are achieved.
-Small-group consideration of examples of training programs, training facilities, and instruc-

tional patterns.
Practice in how to use appraisal reviews to stimulate employee development.
Practice in use of techniques to identify and deal with employee insecurity and withdrawal.
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Preparation for Jobs In Wastewater Treatment
Module 44 PLANT EVALUATION

Length 24 class hours plus time for simulated or pseudo-evaluation.

Purposes To help the trainee understand the Proceduresfor evaluation of the performance of a plant.
To help the trainee learn how to evaluate unit and protess operations for extent of efficiency.

Key 1. Plant evaluation procedures.
Content a. Preparation for site visit.
Topics b. On-site inspection.

c. Techniques of defining and isolating plant problems.
2. Identification and classification of various types of plants.
3. Common problems of operation and maintenance to look for in the inspection.
4. Types of laboratory tests that should be performed.
5. Checking on the operational procedures.
6. Checking on maintenance and corrective measuresthat are regularly scheduled.
7. Examination of maintenance data and record system.
8. Checking on control and metering system to affirm the plant efficiency record in terms of

work economy.

Design For wastewater personnel who need to make plant evaluations, either in assessment of the
efficiency of their own plants or in the inspecting of other plants.

Effective In,depth study by trainees of the Procedural Manual for Evaluating the Performance of
Training Wastewater Treatment Plants (Reference 7).
Processes Individual and small-group analysis of essential evaluation guides and forms; critique by

trainees and instructor.
Instructor presentations and explanations as required to promote full understanding of the

procedural pattern and techniques used in plant evaluation.
Simulated practice in evaluation of a pseudo-type evaluation accomplished by visitation of

a plant.
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Preparation for Jobs in Wastewater Treatment

Module 45 WASTEWATER MANAGEMENT RESOURCES

Length 16 hours.

Purpose To help the trainee learn about the resource materials available to him and how best to use
them.

Key 1. Work-site management resources.
Content a. Structural designs and blueprints of the plant.
Topics b. Buildings, machinery, and equipment specifications.

c. Manufacturers' maintenance and operation manuals.
d. Catalogs of supplies, materials, and equipment.

2. Office and library management resources.
a. Books published wholly or in part on wastewater treatment.
b. Magazines of publishing companies, associations, and federations.
c. Magazine reprints,
d. Bulletins published by colleges and universities.
e. Reports of proceedings of associations, conferences, seminars, and short courses.
f. Manuals of wastewater practices,
g. Statements of supply and equipment standards.

S. Use of resource materials and facilities at local, state, and regional sites apart from plants
and offices.

4. Recourse to consultants and experts in the field.
6. Exchange of management resources with other supervisors and managers.
6. Membership and participation in professional groups.

Design Primarily for the plant superintendent, assistant superintendent, or supervisor who lacks
- knowledge of where and how to obtain management aid, advice, information, and other

professional support.

Effective Instructor presentation of over-view of management resources.
Training Committee and small-group review and identification of the off-the-shelf kinds of resources
Processes available to wastewater plant management.

Analysis and critique of resource materials to promote use of the better items.
Discussion of the why and the wherefor of being professional; ways to participate.
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Preparation for Jobs in Wastewater Treatment

Module 46 WASTEWATER PUBLIC RELATIONS

Length 16 hours.

Purpose To help the trainee team how to present a favorable image of his organization to the public.

Key 1. History, scope, ethics, and functions of public relations.
Content 2. Meaning and significance of "social responsibility."
Topics 3. Nature and formation of public opinion.

4. Maintaining public interest and active support.
5. Effective public relations tools and media: annual reports, speeches, news and feature

stories, letters, public service broadcasts and telecasts, brochures, booklets, school
tours.

6. Gaining favorable public opinion and financial support for particular kinds of pollution
control and wastewater treatment projects.

Design Primarily for the superintendent, assistant superintendent, or other personnel having con-
cern or responsibility for public relations.

Effective instructor should provide exposure to new ideas and techniques.
Training Independent and selected reading books and public relations manuals.
Processes Viewing of examples of public relations output on film, TV tapes, slide presentations,

transparencies, and so forth.
Preparation by individuals or small groups of public relations pieces, Oral and written.
Preparation and use of employee handbook materials.

MM.
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Unique Training Needs of the Small Plant
The scope of these guidelines is intended to cover the entire wastewater operational field in a compre-

hensive manner, from the smallest to the largest plant. To cover such a complex field, wherein each disci-
pline is in itself a technical complicated subject, causes the end result to have the appearance of a grouping
of highly specialized vocations.

The most complicated problem has been to "keep it simple" but because of the unique situation occur
pied by the proliferation of small treatment plants in this country, the guidelines would not be complete
without some special discussion devoted to the needs of these installations. The term "small treatment
plants" defies a universally accepted definition,. but for purposes of this discussion it would be best to
narrow this definition down to a few accepted criteria:

1. There is no such plant that does not need an operator.

2. The staff is minimal in number.

3. None of the staff are truly experts in one trade or specialization, but rather they must strive to be "jacks
of all trades."

4. The plant in most cases would be provided with something less than 24-hour manned operation.

On the other hand, such a plant should have the following minimum consideratiOns;

a. The person in responsible charge should be a full-time employee.

b. In the past, some communities have assigned the plant responsibilities to a single person, but assigned
that person additional duties so that for extended periods of time, the plant is unattended, and required
maintenance and operation is neglected.

Every treatment plant, in addition to the person in responsible charge, should have at least one other
employee to assist in the normal routine duties of operation and maintenance. Some of the reasons for
this are obvious. There are hazardous duties in and around a plant site, and because accidents happen
in even the safest of places, a second employee should be available to aid and assist.

Many normal duties of maintenance and operation take a minimum of four hands and/or two backs to
perform.

c. If a plant is ever left in the care of one man, standard operation procedure includes an hourly reporting
or check-in system via radio, telephone. etc.

d. Preventive maintenance shoula be scheduled during the daytime hours, when full, time supervision is
available. Operation is predominantly a daytime function except that it should be understood that the
presence of -operating personnel is directly related to plant flow patterns and problems. If there is no
flow at night, then there will be lesser operation problems at night. Conversely, around the clock, twenty-
fo ur hour operating personnel might be necessary if conditions warrant.

"' The foregoing statements help to define "small treatment plants" but much may still be required to ac-
curately describe them.

In general, small plant personnel must be capable of performing routine operation, routine preventative
maintenance, maintenance of plant records, and the required laboratory work. In times of emergency or
other special circumstances, supplementary work force should be available as needed from other municipal
activities or call basis from the private sector.,

If it can be assumed that the treatment works has been designed properly, and erected properly, it
becomes a basic consideration to protect and prolong the capital investment by instituting proper operation
and maintenance. To do this properly, the responsible person has to be a combination laboratorytechnician,
maintenance mechanic, plantoperator, and laborer.

To further define the "jack-of-all-trades" kind of plant operator, required to perform the work and fulfill
the responsibilities prevailing in the small plant (less than 1 MGD per day), the following job description
and qualifications are recommended.
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Job Description
Responsible for operation and maintenance of entire plant. Performs any combination of tasks

pertinent to controlling operation and maintenance of plant; and supervises and coordinates all plant
functions and personnel in accordance with approved policies and procedures. Inspects plant regularly
and prepares reports and maintains records. Assists in analyzing and evaluating operation and main-
tenance functions. Assists in the development of plans and procedures to insure adequate maintenance
and efficient plant operation with a wide variety of mechanical and electrical equipment remedial action
in emergency situations. Assists in the preparation of budget requests. Performs or assists in routine
laboratory tests and analyses.

Basic Qualifications

High school graduate or equivalent. Completion of some vocational training. Good physical
condition, mechanical aptitude, facility with mathematics. Holds proper certificate in wastewater
treatment, ability to work with others.

Possible adaptations and variations on this definition are, of course, many.
The situation in each plant operation may vary. On one hand, a plant may have a full-fledged electrician

available on call, in which case the plant man can be trained in the more simple electrical tasks, leaving the
major and/or more detailed work to the journeyman. On the other hand, without an electrician on the staff,
or not anyone to "borrow", the plant man may have to become more self-sufficient and self-reliant. There-
fore, each of the plant personnel would be well to determine the overall shortcomings of his staff as well as
those on an individual basis.

The first source the small plant man looks to for information and help should be the instruction and
maintenance manuals provided by the equipment manufacturers along with the equipment installed in the
plant. Likewise, a local dealer of oils, greases, and lubricants can provide invaluable information on lubrica-
tion maintenance.

All plant personnel should avail themselves of supplementary instruction in courses such as:

Chemistry of Water
Laboratory Procedures
Laboratory Records and Reports
Care and Use of Tools
Mathematics for Operators
Wastewater Plant Operation

Electrical Maintenance
Buildings and Grounds Maintenance
Safety in Operation and Maintenance
Painting and Other Protective

Maintenance
Mechanical Maintenance

Availability of such courses may be a problem in some areas. Efforts are being made by agencies, associa-
tions, and institutionsto extend the offering of courses throug hout the country.

It should be reiterated that the preparation of these g uidelines were related to the individual rather than
the treatment works, and while the issue of individual career developmentls the prime objective, the training
and education of the individual employed at the so-called "small" treatment works more closely parallels
the performance of the works than that of his counterparts at larger facilities. The percentages prevail. If
one employee out of a total work force of three Improves his knowledge and proficiency, chances are the
treatment works will benefit in equal measure. The disadvantages, of course, are that the "small plant"
operator does not come by training or even guidance toward achieving technical competency very easily.

- Many times this Is an infrequent, long- distance effort. The small plant operator must look to his city engi-
neer, his public works director, his consulting engineer, or the state regulatory agency for guidance in
what areas to concentrate on career development, for the benefit of his plant as well as his own personal
improvement. Likewise. availing himself of formalized training courses may take extra effort because of
distance and accessibility. If such training courses can be made available on a regular basis with the support
and cooperation of City Officials, such handicaps can be overcome.

Formalized training courses must not only cater to the major population centers but must extend to
the sparsely settled areas, to be truly effective. Ways of bringing the training program to the operator must
be continually explored. Many communities provide training time fortheir employees on a matching hour -
for-hour basis for lectures or group sessions. Others encourage their employees to obtain formalized train-
ing by reimbursing all or part of tuition expenses. The small operation, by its very nature, can little afford to
release the personnel for extended periods for training away from home. For some individuals, corre-
spondence school study may be the only available source of training. It would be more successful and
fruitful it the school could be brought to the man in addition to sending the man away to the school. Annual
attendance at a "short school" is inadequate to attain proficiency.
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Relationship of Training to Certification
Wastewater treatment systems are designed to purify, to eliminate nuisances, to reduce interference

with recreational activities, and in other ways control the environment. A wastewater treatment plant is
designed to prevent water pollution; to maintain a high quality of water.

Each wastewater treatment employee should contribute to achievement of the plant and system goals
by effectively performing his duties. Probably nothing has had greater effect in this direction than certifica-
tion of plant operators.

The certification of wastewater plant operators in general has increased the operator's pride in his
work by giving him a better understanding of his job and what isexpected of him. This in turn has made
for a better plant operation. (Reference 6) .

Certification of wastewater treatment plant operators has become widely accepted throughout the United
States as a legitimate state requirement. The operators themselves find the concept and the practice bene-
ficial. And. the belief is building that certification, in order to be most effective, must consider and cover
the entire wastewater vocation rather than apply only to the "man in responsible charge".

State regulations, particularly if extended to all plant personnel, will -push people into certification
programs. Federal support and incentives can accelerate the implementation of widespread training
programs to make the training related to certification most effective. It is clear that certification must be
in association with good training. This is nowhere more apparent than in the development of the guidelines
to career development in this document.

It is generally accepted that good training and certification make a wastewater treatment plant staff
more efficient. To illustrate,

Least efficient plant

More efficient plant

MOST efficient plant

No continuing training program for staff, certification of opera.
tors not required

Certification required OR continuing training program for itself

Good continuing staff training program AND certification of
operators required

In this connection, there should be concern for the vertical mobility of treatment plant workers. A good
training and certification program provides for career ladder kinds of growth in employees.

Correlation With Operators' Certification
It was the consensus of the committee responsible for this document that the recommended guidelines

to career development should be on a level which might challenge even the best state programs of waste-
water treatment plant staffing. It Is generally conceded that requirements for certification in wastewater
treatment have been entirety too easy to meet. Consequently, the cities have hired whatever type of people
they could and, then, tried to make competent operators out of them. This will still continue to be the case,
after these guidelines have been widely distributed. But the guidelines may offer a career pattern for the
industrious person so that he can aspire and seek preparation to become a wastewater treatment plant
superintendent.

The correlation of training modules with operators' certification assumes that eventually a uniform,
nationwide certification program will be in effect. A side benefit, then, of this project might be that certain
training modules be assimilated in the state certification program.

Generally, the requirements for certification are based upon formal education, specialized training,
experience or on-the-lob training, and the passing of an examination. Some of the training modules pre-
sented in this section can readily be made a part of the specialized training requirement for wastewater plant
operators. These are the modules most directly involved with the day-in/day-out operation and main-
tenance, or the ones most nearly affecting the quality of treatment.

At least fourteen of the 46 training modules are recommended for credits tow ard certification. They are:
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Number Title
6 Mathematics for Operators &Supervisors 1

8 Chemistry of Wastewater
9 Treatment Systems

20 Records for Operations & Maintenance
24 Preventive& Corrective Maintenance
25 Machinery Maintenance r .

31 Wastewater Plant Operation
32 Wastewater Treatment
33 Wastewater Collection Systems
34 Sludge Digestion
36 Electrical Systems
37 Instrumentation
38 Principles of Plant Management
40 Supervision of Maintenance

These 14 training modules, if taught an average of 24 hours each, would constitute a total of 336 class
hours. They might be covered in less time or they could be expanded to 400 or more class hours.

The various state certification programs might give credit for these modules of training toward their
certifications. In this regard, it is recommended that the Association of Boards of Certification be permitted
to assist, review, and even select the courses for which credit is to be given.

implementation of Training and Certification

The implementation of training and certification of plant operators is now intertwined in most states. It
is commonly the responsibility of a single state agency and in most instances the same individual. This
results in close coordination of the two activities. Usually the implementation is efficient at relatively low
cost.

The close correlation of training and certification sometimes results in problems, such as:
1. Tendency to direct training solely toward answering certification examination questions.
2. 'Tendency for the pass-f ail rate to become a measure of the effectiveness of the training programs.

3. Tendency for certification to be the tool that insures attendance in training classes.

Such problems or conflicts are minimized when training is independent of the certification. But close
coordination is necessary to promote proper changes and adjustments in either training or certification.

Several types of training leading to certification are now available to plant operators, but not to all
plant personnel. Such training is in the form of correspondence study. Modified correspondence study
programs may have one week of concentrated. classroom work, then use slide projector and tape recorder
presentations for study at home.

Another type of training is the short course. It may range from the two- to four-day study plan to the
pattern of several weeks with classes one night or one day each week. The training programs of vocational
schools and junior colleges are different, in that they take on the term or semester look. Classes may be
held over three months and up to two years. Usually such study programs operate on the base of 40 hours
a week. Night classes may be used in connection with on-the-job learning. Such a class might meet four
hours a night, once a week, for 11 weeks; a total of 44 hours.

In general, wastewater training programs provide training at beginning or entry level. They usually do
not prepare people for the higher levels of certification. A vocational-technical school program over two
years of time, obviously, would run the gamut of training for operators.

Section Summary
This section first points up some of the fundamental concerns about training for wastewater treatment

plant occupations. The second major part of the section describes the design of the basic module which
was used for the building of 46 wastewater training modules or units of subject-matter content. Finally,
this section has dealth with the relationship of training and certification. Here there is evidence that the
preparation of plant operators is moving along quite well in most states. The training programs fall far
short, however, of providing what is needed for the many wastewater workers who are not operators. In
total, the 46 training modules in this section constitute the second major set of guidelines to career develop-
ment for wastewater treatment plant personnel.
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SECTION VII

WASTEWATER CAREER DEVELOPMENT
The operating of wastewater treatment plants by means of sophisticated electronic equipment has not

eliminated the human being as a factor in good quality operations. Every job is important, whatever its rank
may be on the scale of job classification, and it must measure up to certain quality standards. The most
elegant wastewater plant in the world, with all its electronic devices. could not operate if it were not for the
custodian or the laborer, the man who cleans and maintains the plant at the standard required for safe and
efficient operation.

The need for trained wastewater plant workers will continue beyond the current high rate otdemand.
The challenge is to match people and jobs in meaningful wastewate ',career development programs.

It is the intent of this relatively brief section to help you define the kinds of. employment and training
that will best serve the needs of your particular community. It is also the intent to help you guide and direct
those who want to pursue careers in wastewater treatment under your general supervision. The material
here, then, deals with the jobs in wastewater treatment, the modules of training that fit those jobs, and the
planning required to bring the two aspectstogether.

The Jobs
In Section III. occupational summaries are presented for 21 jobs in wastewater treatment plants. The

summaries contain descriptions of jobs, basic qualifications,-training and sources of training, along with
entry and advancement information. It is from the occupational summaries foundation that guidelines for
training were developed.

Some of the 21 jobs, such as Custodian and Maintenance Helper, can be mastered by entry employees
of limited ability in a relatively short time. Other jobs. such as LaboratoryTechnician and Assistant Superin-
tendent, typically require training at the post-secondary level, Each of the jobs is identified with the Diction-
ary of Occupational Titles in terms of a specific job classification and a DOT number.

Before proceeding with the remainder of this section. you may want to turn back to Section III to review
the employment aspect of the guidelines to career development in wastewater treatment.

The Training Modules
In Section IV, modules of training are presented for 46 unit categories of subject-matter content. The

modular presentations contain information relative to length, purpose, content topics, design. and training
processes applicable to each module. The 46 modules of training are indicated on the following page in
terms of categories of difficulty or complexity. The, identification of categories is individual-oriented in
terms of needs such as basic or specialized. Again. If review is needed. will you please turn back to Section
IV.
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Training Modules for Wastewateareatment Plant Occupations
(Organized in patterns of difficulty or complexity.)

Specialized ModulesBasic Modules
1. 0
2. CS
3. PJB
4. GED
5. BRM
7. BRS

13. FA
22. CUT
31. WPO

Orientation
Comm unication Skills
Personal& Job Behavior
General Educational Development
Basic & Related Mathematics
Basic & Related Science
First Aid & Accident Prevention
Care & Use of Tools
Wastewater Plant Operation

Intermediate Modules
6. MOS

8. CW
14. SOM
19. RIC
20. ROM
23. BGM
24. PCM
32. WT
33. WCS

Mathematics for Operators
& Supervisors

Chemistry of Wastewater
Safety in Operation& Maintenance
Recordkeeping &Inventory Control
Records fo r Operation s & Maintenance
Buildings& Grounds Maintenance
Preventive& Corrective Maintenance
Wastewater Treatment
Wastewater Collection Systems

Advanced Modules
9. TS

10. LIIR
15. SP
21. FR
25. MM
34. SD
38. PPM
39. PM E
40. SM
41. SCW
42. PRS
43. ETS
44. PE
45. WMR
46. WPR

Treatment Systems
Laboratory Records& Reports
Safety Program
Financial Reports
Mechanical Maintenance
Slude Digestion
Principles of Plant Management
Procurement of Materials & Equipment
Supervision of Maintenance
Supervision of Contracted Work
Plant Regulation & Quality Standards
Employment& Training of Staff
Plant Evaluation
Wastewater Management Resources
Wastewater Public Relations

11. LP
12. LR
16. CP
17. TA
18. RM
26. GAW
27. EM
28. PM
29. POM
30. AEM
35. OEA
36. ES
37. I
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Laboratory Procedures
Laboratory Research
Clerical Practices
Typewriting Applications
Records Management
Gas & Arc Welding
Electrical Maintenance
Plumbing Maintenance
Painting& Other Protective Maintenance
Automotive Equipment Maintenance
Operation of Automotive Equipment
Electrical Systems
Instrumentation



The Training Plan
The planning of any activity usually requires the use of certain instruments or materials. Even a short

trip by auto may require the use of a map. In this instance, we recommend the use of a planning grid.
The Career Development Planning Grid presented here as a fold-out is for use with wastewater treat-

ment plant personnel. it contains categories of information as follows:
1. Functional areas of employment with breakdowns of:

a. Job Title.
b. DOT Number.

2. Listing of 46 training modules in moreor-less academic segments and including:
a. Number of the module.
b. Letter symbol code for each module.
c. Full title for each module.

3. Columnar grid planning space including:

a. Academic segment headings.
b. Number and letter code for 46 modules.
c. Panels into which letters "E" or "0" may be inserted to indicate modules of training that are Essential

and those that are Desfreable.

4. Explanation of how to use the grid.
a. Essential and Desirabiadesignations of what to study for each job classification.
b. Blank panel representing modules already studied or fora more advanced job.

5. Indication of the 14 modules of training that are quite directly related to the certification of Plant
Operators.

It is hoped that with this brief explanation, the review of the more lengthy proceeding sections, you will be
able to make good and extensive use of the planning grid. With this systematized approach to employment
and training your job should become easy and the results more productive. Your personnel should perform
their jobs more effectively and your wastewater treatment plant should show a higher operational efficiency
rating.
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SECTION VII

REFERENCES
(Sequence is by order of mention herein.)

1. Estimating Costs and Manpower Requirements for Conventional Wastewater Treatment Facilities, by
W. L. Patterson and R. F. Banker, Black & Veatch Consulting Engineers, for the Office of Research and
Monitoring, Environmental Protection Agency, October, 1971 (available from the Research Information
Division, Environmental Protection Agency, Washington, D. C.20460)

2. Dictionary of Occupational Titles, Volume I, "Definitions of Titles", Third Edition, 1965, U.S. Department
of Labor (available from the Superintendent of Documents. U. S. Government Printing Office, Washing-
ton, D. C. 20402).

3. Occupational Outlook Handbook, 1972-73 Edition, Bulletin 1700 of the Bureau of Labor Statistics, U. S.
Department of Labor (available from the Superintendent of Documents, U. S. Government Printing
Office, Washington, D. C. 20402).

4". A Supplement to the Dictionary of Occupational Titles, Third Edition, "Selected Characteristics of
Occupations", 1966, U. S. Department of Labor (available from the Superintendent of Documents, U. S.
Government Printing Office. Washington, D. C.'20402).

5. Manual of Wastewater Operations, prepared by The Texas Water Utilities Association, 1971 (available
from the Texas Department of Health, Austin, Texas 78756).

6. A Guide for. State Certification of Wastewater Facilities Personnel, The Report on a Study of State
1 Programs to Certify Personnel in Water Pollution Control Facilities by Louis L. Guy, Jr., Project Director,

Water Pollution Control Federation, March, 1973 (available from the U. S. Environmental Protection
Agency, Washing ton. D. C. 20460).

7. Procedures for Evaluating Performance of Wastewater Treatment Plants, A Manual prepared for the
Environmental Protection Agency by URS Research Company (available from the Environmental
Protection Agency, Washington, D. C. 20460).

8. How to Make the OSHA-1970 Work for You, by David R. Showalter, 1972 (Chapter 13"Safety Inspec-
tion Guide"). Ann Arbor Science Publishers. Inc., Post Office Box 1425, Ann Arbor, Michigan 48106.

9. Multi-Media First Aid Course, including textbook, workbook, 16mm color film, and instructor's outline,
American Red Cross (available from your local county American Red Cross unit).
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CAREER DEVELOPMENT PLANNING GRID
Training

E = Essential training Module
D = Desirable training

Personal
Development

Mathe
matics Science

Health
and Safety R

P.

Job Title DOT Number

1

0
2

CS

3

P.O1

4
GEO

6

BRM

6

ION
7

ORS

I
SW

9
TS

10

ERR

11

LP
12

LR
13

FA
14

SOPA

16

SP

16

CP

17
TA

ADMINISTRATION -- I

Superintendent 188.168 E

E

E

E D

E

E E

E

E

I

1
Assistant Superintendent 188.168

Storekeeper 223.387 E E E D E E E E D D

Clerk Typist 209.388 E E E D E E E E E E

LABORATORY --

Chemist 022.281 E E E E D

Laboratory Technician 022.281 E E, E E E E, E E E E D _

PLANT OPERATION -- ,

Operations Supervisor 184.168 E E E D E E E

Shift Foreman 862.138 E E D E D E E E

Operator II 955.782 E E D E E E D E E D

Operator I 955.885 E EEDE EE E E E E

Laborer 955.887 E E E E E E D E E,

PLANT MAINTENANCE --
4

Maintenance Supervisor 638.131 E E E , E E E

Maintenance Mechanic
Foreman 638.131 E E E E E E

Maintenance Mechanic II 638.281 E E D E D

1 I

E E D

Maintenance Mechanic I 638.884 E E E D E E D E E

Maintenance Helper 638.884 E E E D E E D E E

Electrician II 829.281 E E E D E E E

Electrician I 829.887 E E E D E E

Painter 840.781 E E E D E E

Automotive Equipment
Operator gismo EEEDE E E

Custodian 381.887 EEEEE E E E _,
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D

D

Supervision
and Management

41 42 43
SCW PRS ETS

44
PE

45

VOA
46

WPR

E E

E

D D

E

E

D

E

E

E

E

E

E D D D D

E D D D

D

E E D E D E E E

D E D D D D

E D D D D

D

TRAINING MODULES
FOR

WASTEWATER TREATMENT PLANT
OCCUPATIONS

Personal Development
1. 0 Orientation
2. CS Communication Skills
3. PJB Personal & Job Behavior
4. GED General Educational

Development
Mathematics
5. BRM Basic & Related Mathematics

" 6. MOS Mathematics for Operators
& Supervisors

Science
7. BRS Basic & Related Science

" B. CW Chemistry of Wastewater
" 9. TS Treatment Systems

10. LRR Laboratory Records & Reports
11. LP Laboratory Procedures
12. LR Laboratory Research

Health and Safety
13. FA First Aid & Accident

Prevention
14. SOM Safety in Operation &

Maintenance
15. SP Safety Program
Clerical and Recordkeeping
16. CP Clerical Practices
17. TA Typewriting Applications
18. RM Records Management
19. RIC Recordkeeping & Inventory

Control
.20. ROM Records for Operations St

Maintenance
21. FR Financial Reports
Maintenance
22. CUT Care &Use of Tools
23. BGM Buildings & Grounds

Maintenance
Precentive & Corrective
Maintenance
Mechanical Maintenance
Gas & Arc Welding
Electrical Maintenance
Plumbing Maintenance
Painting & Other
Protective Maintenance
Automotive Equipment
Maintenance

24. PCM

"25. MM
26. GAW
27. EM
28. PM
29. POM

30. AEM

Operations
"31. WPO Wastewater Plant Operation
"32. WT Wastewater Treatment.
"33. WCS Wastewater Collection Systems
"34. SD Sludge Digestion

35. OAE Operation of Automotive
Equipment

"36. ES Electrical Systems
"37. I Instrumentation

Supervision and Management
"38. PPM Principles of Plant Management

39. PME Procurement of Materials
& Equipment

"40. SM Supervision of Maintenance
41. SCW Supervision of Contracted Work
42. PRS Plant Regulation

& Quality Standards
43. ETS Employment & Training of Staff

Resources
44. PE Plant Evaluation
45. VVMR Wastewater Management

Resources
46. WPR Wastewater Public Relations

HOW TO USE THIS GRID

For each job listed at the left of this plan.
ning grid, a job training program has been
plotted by means of letter symbols. An "E"
indicates that a particular module of training
should be included in the job training pro-
gram. A "D" indicates that a particular
module of training is desirable but may be
optional for good reason. Whether the par-
ticular module is Essential or merely Desir-
able depends on the need of the trainee and
the training time and facility available. In
order to determine which modules of training
are recommended for a specific lob, start
with the job title at the left and read across
the grid. The panels that have no "E" or ''D"
designations represent training modules that
the individual worker may need to study as
he progresses in his eerier or has already
studied at a lower level.

"Modules of training that have special significance in relation to preparation
of plant personnel for operator% certification.
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EPA REVIEW NOTICE

This career development grid has been reviewed by the
Environmental Protection Agency and approved for publication
and use. Approval does not signify that the contents
necessarily reflect the views and policies of the Environmental
Protection Agency, nor does mention of trade names or
commercial products constitute endorsement or recommenda-
tion for use.

Copies of this Grid are available from:

Division of Manpower and Training
Environmental Protection Agency

Washington, DC 20460

OR

North Central Texas Council of Governments
P. 0. Box COG

Arlington, TX 76011
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